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Now, for the first time 


Steam Controls Itself 
With Its Own Power 


Automatic temperature or pressure control has 
been obtained up to now in only two ways—by 
self-operating devices and by controllers utilizing 
auxiliary power such as compressed air. Readers 
of “INSTRUMENTS” know that the former are 
inexpensive and convenient but weak and slug- 
gish, and the latter quick-acting, powerful and 
accurate but sometimes costly. 

Now comes the TAG Steam-Operated Controller 
—combining all ‘‘air-op’’ advantages with ‘‘self- 
op’’ convenience and low cost.... A_ strong 
statement? Yes, but based on performance 

Write for Catalog I-95 
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EDUCE COSTS” 
vord of big business today 
( ompetition 


other fellow’s price must be 


equalled, if not beaten. 


Automatic control and regula 


tion is one sure way to shrink 


production costs. Mercoid con- 


trols have a wide range of 


application and your problem is 


no exception. Their accurate, de 


pendable, automatic operation 


will effect considerable savings 


for you in steam and current 


consumption. They save labor and 





isthe watch- 


demands it. The 





MERCOID No. 845 
With remote control. 


} 
One of many models 


WW od Complete line, 


prevent } roduct losses that result 


irom } oorly controlled | OCEeSSES 


, 1 ’ 
Mercoids also make possible 

a control ut Cto re late the flow 

of stean water, oil iS, ek 


according to pressure or tempcfra- 


I 
ture chat ves. It is me longer 
necessary to depend on uncertain 
yiila } | t Aled wirl 
regulation anc be troupicd W 8 
delicate adjustments Mercoids 
17 

Operate electrically They ire ac- 
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curate and reliable ang O not 


require servicing 

Let Our enyineet STUY yout 
problem Send for booklet cor 
taining | i pris ts of over forty 


10) different appli 
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The Pyro Radiation Pyrometer 








Iron and Steel Plants 
Puddling Furnaces 
Crucible Furnaces 

Open Hearth Furnaces 
Soaking Pits 
Heating Furnaces 
Annealing Furnaces 
Hardening Furnaces 
Carbonizing Furnaces 
Forging 
Rolling 


Coke and Gas Plants 
Coke Ovens 
Coal-Gas Retorts 
Combustion Chambers 
Water-Gas Plants 
Gas Fired Furnaces 





Ceramic Plants 
Glass Melting Furnaces 
Fourcalt Machines 
Enameling Kilns 
Glazing Kilns 
Brick Kilns 


Non-Ferrous Smelting 


Plants 
Calcining Furnaces 
Reverbatory Furnaces 
Retorts 


Boiler Plants 
Boiler Fuel Bed 
Boiler Walls 


Miscellaneous 
Rotary Cement Kilns 
Rotary Ore Sintering Kilns 
Incinerator Furnaces 
Continuous Furnaces 
Checking Pyrometer Systems 
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ELECTRICAL INSTRUMENT CO. 
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CAMBRIDGE, MASS. 
SPECIALISTS IN HIGH SENSITIVITY METERS 


SINGLE 
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BI-PIVOT 


RAWSON 
METERS 


Are Giving 
General 
Satisfaction 
in the 
Leading 
Laboratories 
of America 


and Abroad 





MULTIMETER ELECTROSTATIC VOLTMETER 
‘i iy &- MULTIMETER, 13 ELECTROSTATIC VOLT- 
ranges, Reading currents from Me TERS, | sir igle or multiple 
1 microamp. to 1 amp. and Volt nge from 0-120 volts to 2500 
ages from 50 micro volts to 1000 s 


v for use on A.C of Com 
volts. Suitable for use with mercial or Audio Frequency 
RAWSON THERMO COU Seaakelie NO LOAD on cir 
PLES IN VACUO on RADIO C IDEAL for use on outpu 

FREQUENCIES voltages on Radio Sets and test 

A.C or D.C. THERMAL ing capacity and insulation of 
{ULTIMETER, 13 Ranges, small condensers. Also OPEN 
Reading from 2 milliamps to 1 CIRCUIT VOLTAGES ON B 
ELIMINATORS 


= 





amp and 60 millivolts to 1000 
volts with resistance of 100 W AT TMETERS single and ae 
ohms per volt. Suitable for use Itirange for use on D.C. or 
on D.C. or AUDIO FRE A Cc. having POW ER PAC. 
QUENCIES TORS between Unity and 
ULTRA SENSITIVE SEMI LUSH GC ABLE TESTERS for 
SUSPENDED METERS | for general testing and high resist 

irrents fron 5 microamp and ance faults 

2 microvolts McCOLLUM EARTH CUR 
ANY single or multirange in- RENT METERS ffor measure 
cluded in above can be sup ment of Electrolysis in buried 
plie tructures 
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Factory & Engineering Dept. Branch: 
90-92 Windsor Street 91 Seventh Avenue 


Cambridge, Mass. New York City 
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SIMPLE 

RELIABLE 

ACCURATE 

The New K&§ Pocket Radiation 

Pyrometer is considerably lower in price com 

pared with all pyrometers offered to date for tempera 
tures from 1100 to 4000 F. 








Weight only 6 oz. 


No delicate electrical indicator required. High reading 
accuracy as the scale appears enlarged eight times. 
Over 2000 already in use 


Representatives now being appointed in all large cities 


For further information write 
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These 2 Books 


show the way to Bigger Profits 


Sent free upon request to plant owners and executives 
interested in reducing production costs 
SHOP AND OFFICE TEMPER- POWERS THERMOSTATI( 
ATURES—A 52-page book con- CONTROL FOR INDUSTRIAL 


PROCESSES — Our new 80-pagé 


taining an abundance of interest- 
in Pap +} . at: } k al -e shows the most con 
ing facts, evidence, test data, 00K above shov seekers 

‘5 : : lata line af temnerature reolat 

graphic charts, etc., showing: plete line of temperature regula 
ors made. It is carefully index 

1. Ideal temperature for shop n the following manner to sav 
and office the busy executive’s time: 

2. How proper room tempera- Regulators to Control the Tem- 
ture increases output of perature of Liquids. Self-O 
workers ted—Compressed Air Oper 
_ P Water Operated 

3. Effect o temperature on , 

‘ health of A ew Regulators to Control the Tem- 

perature of Air. Self-Oy ted 

4. How accidents increase’ in oy, mpresséad Air Opel 

Vater O } 


overheated rooms rated 
Regulators for Mixing Hot and 


5. How accurate temperature Cold Water, or Steam and Cold 
control reduces fuel con- Water, lelivering mixtu t 
sumption 15 to 4S nv temperat i 


THE POWERS REGULATOR CO. 


2745 Greenview Avenue, Chicago 


Years of Specialization in Temperature ( 


o- 


L Offices in 37 Cities y 
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Have your stenographer cut out and file the 3 x 5 cards found bound in 
the back of this issue, listing the principal articles. They will direct you 
to valuable information to which you may wish to refer in the future. 
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Actual Size The whole scale is 12 in. long 
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W-M Potentio- 
metric Controller, Fig. 
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dial shown in Fig. 1. 
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The galvanometer 
pointer moves over the 
scale in Fig. 3 and the 
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| to a small fraction of 
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To Our Readers 


ONTINUING in our efforts to be of maximum service to tl 
strument users and instrument manufacturers of the United Stat 


1 
we have been successful in obtaining the « operation of Mr. E. H. M 


7] r 1 1 1 ‘ 1). ¢ 
Clelland, Technology Librarian of the Carnegie Library of Pittsburgh 
7 . _ srOmM}) f t yttch h tl] 

[his cooperation promises to concentrate at Pittsburg most 

] 1 

plete collection of information on instruments, measurements, tests, et 


( 
in the United States 

To the great fund of information on this field which the Technology 
Department of the Library already has, INSTRUMENTS adds its bit 
by placing there a number of foreign publications, especially instrument 
ournals, which the Library does not at present receiv 

This arrangement further offers an advantage to INSTRUMENTS 
subscribers in that any material in the Technology Department of th 
Carnegie Library of Pittsburgh may be copied at t 


Every effort is also being made to round out the book collection avail 


able in the Carnegie Library, in this unique but important field, so that 
ill available material may be at hand. It realized that 
there are some five hundred books « t surement, ins} 
n, control, etc. A list of these has heen compiled and will be published 
a future issue of INSTRUMENTS as the: xisting bibliograp] 
f the subject 
In very special cases individuals searching for instrument informatior 


find it profitable to come to Pittsburg] 


Have You Subscribed to Instruments? 


XTRACT from a letter received by one of our advertiset 
“We very much appreciate your letter of August 2nd, 


+ 


the names of companies manufacturing a recording calorimeter. It w 
indeed kind of you to go to so much trouble. We are familiar with tl 
little magazine “INSTRUMENTS” and although we do not personall 


| 
ubscribe to it. w do se opies of 1t oO i i 

1 17 1 
The above letter with tl TO \ tat I 1 | t 
it 
ditor 





A nnare 


nN 


some plant official has sen 





tly, engineers in many plants where you circulate “IN 


STRUMENTS’ take it for granted that 


1} C= } ' y ' ‘ ] 
the subscription and t need not bother. You ought to broadcast a | 
t y that } j t ao 1d | | 
L¢ SayIng tnal noever 1S iterested § lid ascertain whether Nis c 

L, ate! } 1 ] ] ] } +} > 
pal has subscribed—or better sti should subscribe personally 

These extracts pla snow tl ser which INSTRUMENTS pe: 
I I 
torms. No special campaign has so far been necessary The suggesti 
~~ ] } 
whoeve? interested snouid S tain whether nis mpan nas su 
l ] ] ? 1 1 1 
iped Dette St ! iid iD De personal should be follow 
1] +} ] . , 1 CTD 
t iil those who Nave at son t ir other seet ypies of INSTRI 


ur Iption campaign assures each one ¢ our list recelvi 
three sample issues of INSTRUMENTS unless a subscription has be« 
received. These three sample copies are not sent any regular ord 
or regular intervals and you, therefore, may miss very valuable inforn 
tion by failing to assure a copy regularly passing over your desk. Ti 
absolutely certain that you will see INSTRUMENTS regularly send 
your subscription on the enclosed subscription blank bound in back 
each issue. One year $2 two years $3. 
You may not desire instrument today but when you « 
the value of your nies of the periodical cannot be measured in mot 





INSTRUMENTS places at your disposal 


ssue of 
] - ] erx 5 TS TT T . 
1. the editorial staff and collaborators of INSTRUMENTS 
) ssinal article ee weve Ane one of the. articl 
«. OFl1giNnda articies Witt ) experts Any One OT tne ATTIC 
: ; : 
may be the means of sav ng your company ynsiderable m« 
‘ : ‘ ; 
urticles on recently developed instruments 
4. Information Section Servi which tur es rmati 
the manufacture r COM nstruments 
j iF r 
5. the Catalog Library, whi Te n sts the w lit 
| , 
ature issued 1n that month 
ee 
6. inftormatior nm DOOKS covering this held 
z ; 
review of articles on instruments, tests, inspection and contr 
iain tin oles tettmtineie tual: Ansetin. avid Corsten 
appearing 1M ther periodicals tin G@ StlIc ana TOTe LT) 
; 
8. lists of all instruments patents granted in England, Germa 
ind the United States 
] “+ > : ‘ i " ~> 1? ~ 4¢ 7 . > T T 
9. index cards covering the articles appearing in INSTRUME NTS 
‘ ake , ; : ‘ 
the Buyer's Guide which lists the instruments sold by the ad 


vertisers in INSTRUMENTS, a: 


all peri dic 


shotostat service and books nov 


| : ee 
ne Techni NWOYY 


yurgh 


| 
t 
t 


“4 7 tek ' 1 1?T he 
nmper, WnAY Noe eCneciosc YVOuUr Cin 


you are not a 


subscription 
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UE to rapid advance of engineering and science, it 1s becoming 
1 | | 
very dithcult to arrange the current literature covering the var1ou 


| 
1 Tk! 1 1 1 
phases for easy access. The trend in the past has been toward compre 


ee ; 
hensive publication, while the present day trend ts toward specializatior 
This latter trend in favor of segregation 1S shown 1n the new Burea | 

) 1 ] } 1 . 


f Standards Journal of Research, consolidating the separate Scientif 
and Technologic Papers 

The same 1s true of the trade papers More and more the trade papel 
is becoming a specialist. This permits covering the subject adequately and 
helpfully 


Series of Articles on Practical Testing of 
Varnishes, Compounds, Paints, Enamels, Etc. 


E below reprint a letter received from Mr. H. L. Haz 
of our collaborators 


DEAR MR. RIMBACH: 

As promised you recently the writer is | | 
for your publication covering the subject of the practical testing of var 
nishes, compounds, paints, enamels, etc. The first of this series which 
should be ready for either the October or November issue will discuss 


netriment nd n t} | 1 ain tl loterminating: f {] hnni nt 
nstruments ang Metnods Used 1M Lhe Ucecl 110M OF HaShpoln 


nati t 
In order that future articles may be of as much universal interest as 
possible, could your readers not b luced to suggest lar topics that 
will be of most help to them? 
Yours very tru 
H. L. HAZELTIN! 
I eer Of Insulat 
Sterling Varnish Compan 
Mr. Hazeltine is especially qualified to prepare this series of articl 
ind we announce this series with the knowledge that the information 
ontained therein will be the latest word on this subject 
The editor desires to point out especially that Mr. Hazeltine states the 
series will cover the “practical testing of varnishes, compounds, paint 
namels, etc.” This most certainly should arouse th iniversal interest 


of INSTRUMENTS’ readers 

The editor would therefore appreciate receiving suggestions from th¢ 
readers as to the topics whicl | ( 
your letter to the Editor, Instruments Publishing Company, 1117 Wolf 
endale Street, Pittsburgh, Penna 

The men who see this issue for the first time will not want to miss a 


single installment of this series—-therefore, be sure to send in your sub 
: 


scription on the blank, bound in the back of this issue 
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Conservation of Our Water 


oe YIBABLY nowhere is there such waste of natural resources as it 
our own country, and such waste is permitted to continue. This is 
especially true in regard to water. The prevailing idea being that water 
being available it should be used regardless of the supply or the cost of 
making it available 

The power plant of the pumping station is usually a source of cor 
siderable waste. A survey of the plant will usually disclose some or al 
of the following: Improper firing, dumping of unburned coal with ash 
defective grates, leaky boiler settings, scaly and sooty tubes, improper in 
sulation of steam pipes, etc. Instruments for checking and controlli1 
the various functions of the plant will materially reduce these losses 

Another heavy loss of water is through leakage. The destruction and 
damage to water mains, leakage of joints, dripping outlets, etc., ma 
cause large losses that are not easy to locate. District meters and hous 
meters form a system for detecting leaks. Even where meters are used 
periodical inspection will bring to light losses not registered by meters 

An estimate of the approximate loss of water from various source 
is 20% of the volume originally supplied to the mains. The cost of su 
plying 20% of the water to be wasted is just as great as the cost neces 
sary to supply another 209% which is used 

At home or in the plant appoint yourself a “committee of one” t 


prevent water waste 
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Capt. Henry Lomb John Jacob Bausch 
(1826-1908) (1830-1926) 


HE story of these two pioneers is in reality the history of th 
Bausch & Lomb Optical Company, which this year is celebrat 
its Seventy-fifth Anniversary 
John Jacob Bausch was born at Sussen, Wurttemberg, Germany, o1 
July 25th, 1830, to George Bausch and Annie Schmidt. He received hi 


early training as an optician in the village of Greuss. This he obtained 
only by a great sacrifice on his own part and on the part of his parents 


His mother died when he was very young; and during an epidemic of 


1 1 1 1 1 1 1 1 +] : 
typhoid fever, to which nearly the whole family succumbed, his father 
lied. While John Jacob Bausch was getting back his strength his mind 
revolved the prospects which the future held for him if he w r 
revolved the prospects which the futut neld tor him 1f he were to re 

1 1 1 
un 1n the little town where he was born and where h il tor ad 


lived. So he announced his resolution to find opportunity somewher 
Ise as an optician. A little later he heard that there was a chance for at 
optician in Berne, and very much against the wishes of his family he 
shouldered his 


When he arrived at Berne, he found that the opportunity awaitin 


im was indeed not great, and for some time he lived by making spe 


them at six cents a pair. Since this did not afford him a living he ri 
turned to his home, obtained some money and took passage for America 
After a stormy voyage lasting forty-nine days he arrived in New York 
Harbor 

Henry Lomb was born in Burgham, Hesse-Cassel, Germany, on Nov 
mber 24, 1826. He was driven out of Europe by the prevalent hard 
the same year in which Bausch started on his emigratiot 

New York in those days considered itself so crowded that one without 
financial means could have little chance there; and John Jacob Bausch 
as advised to seek his fortune in the West. He took this advice and 
vent to Buffalo 
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His entrance into Butfalo was hardly encouraging: for he arrived 


that city while it was in the midst of the cholera epidemic. He found 


that there was no call for opticians in Buffalo. The pioneer of Wester1 


New York had not strained his eyes pouring over books, working in of 


fices, and sitting for hours in the glare of bright artificial lights. Further 


more, people did not appreciate the necessity of protecting their visior 


I 
with properly ground and fitted glasses. So Bausch had to find empl 


ment in any job that ad At last becoming somewhat discouraged by 


the prospects offered in Buffalo he borrowed $5.00 and set out for 


Rochester 
Rochester at that time, 1838, was a village along whose muddy street 


] 


pioneer wagons drawn by oxen travelled slowly. Bausch found employ 


1 
} 


his until the year 1852 and pros 


Tt 
L 


ment as a wood turner. He ed at 
pects looking rather rosy, he married Barbara Zimmerman in 1853. Seve: 
weeks after his marriage his hand was injured in a buzz saw necessitat 
ing the amputation of two of his fingers 

Bausch afterward said that he regarded his misfortune as the crucia 
moment in his life. It was during those weeks of inactivity that th 
friendship between him and Henry Lomb ripened through the aid whic! 
Lomb and other friends of Bausch gave him. Had it not been for Hen: 
Lomb and these friends Bausch would have had difficulty in weatherin 


this period of unemployment. Also during this time he resol 


ved to returt 
to his trade as an optician. He had no funds. Henry Lomb, being thrift 
and single, had saved $60.00 

“Lend it to me,” said Bausch, “and when my business grows lars 
enough so that it can support us both you shall have a half interest 


These simple words were sufficient articles of partnership for these tw 


friends. In 1853 John Jacob Bausch set up a es in the gallery of Re 
nolds Arcade. The stock was purchased in Germany and included sp 


tacles, thermometers, field glasses, ne enti magnifiers, opera glass 
microscopes and hour glasses 

A little later he was able to move to the more favorable ground flo 
location at 20 Arcade. It is interesting to note that this shop was alway 
more than just a retail establishment region indicate that it was a lal 
oratory, a workshop and a miniature factory all in one. Lenses wer 
ground by hand from the first. Frames of various kinds were made 
repaired 

At the outbreak of the Civil War, Lomb enlisted as a private, retur: 
ing in 1863 a Captain in the company in which he had enlisted. Dur 
his service at the front, it is noteworthy that he contributed to the su; 
port of the company out of his meager soldier's earnings 

It was during this period that Bausch happened to pick up a piece 
hard rubber on the street one day. He got the idea from this that 
might make good material for optical goods and frames. Experimenti: 
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howed that he was correct in his surmise, and the sole rights were ob 
tained from the Goodyear Rubber Company for the manufacturing of 
yptical rubber goods in America. Although the work of preparing th 
hard rubber so that it could | ed in manufacturing optical goods was 


strenuous, eh a Pos that the pat irise at an early hour to soften thi 


rubber over the kitchen stove, the work went on to such good purpose 
1 2 1 4 1 1 ] ] 1 
that when Lomb returned, Bausch was able to show him a bank bala 


of santo with all the partnership debts paid 

The ‘deems year, 1864, the business moved a step forward and th 
partners were able to take factory space in a building at the corner of 
Andrews and Water Streets. The firm was doing business at that tim 
under the name of > Vulcanite Optical Instrument Company. An of 
fice of the company was opened in New York City at 182 Broadw 

Lomb. 

Because the expanding manufacturing business involved so much of 
their time the partners sold their retail business to E. E. Bausch th 
brother of John J. Bausch. Four years later they took over the building 

River and Water Streets. While in the River Street factory, Bausch 


we ' ; 
invented and applied the first nosepiece to an eyeglass, and his sample 


make in the 60’s embodies many principles which have since been applied 
] 
in the present construction of eye glass frames, nosepieces, springs and 


guards 

The next move after quitting the premises at the corner of River and 
Water Streets was into their own factory home, a brick building erected 
on the present site of the Bausch & Lomb Optical Company at St. Paul 
Street and aap now Smith Street. This property was purchased by 


h in | Lomb 


the company now doing business under the nan f Ba 
Optical Company 

In 1875, the company began the manufacture of microscopes. A yeat 
later the model which it had created was exhibited at the Centennial 
Exhibition at Philadelphia. It made a very favorable impression among 
the scientific men who examined it. The great ambition of Bausch and 
Lomb i he il Com pany was to create a microscope, s ientifically accu 
rate, of the best quality in workmans to be sold at a price so that it 

uld be used generally by medical men «tw us an accessory in teaching 
biological and other sciences 


Not only were there the difficulties natural to manufacturing a high 


grade article at a reasonable price, but also the even greater difhculty 
founded in the opinion then wide spread and firmly established in the 
public mind of America, that optical goods of rea! worth could not bi 


made in this country, but must navesniil come from Europe 

It may be truthfully said that the standard of turning out skilled work 
mn true scientific principles found its inception at this time. The Bausch 
ind Lomb Optical Company points with pride to the fact that it wa 
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Description of a Polarized Light 
Apparatus for Photo- 
Elastic Work 


R. V. Baud * 


Introduction 


] ] ‘ , , + 
N a previous article a simple optical arrat 

] } ] t ’ ’ ’ 
experiments was explained’. In this paper a mor thor ippa 


s described 
Description of the Apparatus 


Figures Lb to:5 show varlous desi¢g1 r pnot ist irral I { lt 


“ee 

ao” 

ve 
a 


these rays is called the “ordinary ra‘ 
ray, ef. 

The ordinary ray follows Snellius’ sine | f refracti The vi 
f this ray within the Iceland spar is independent of its direction of 


' ' 
propagation and consequently the | 1 t I rystal 1 
ray 1s constant, n 1636)" 
If a ray, u.p.r. (Fig. 6) enters the m wit ; ; 
14 , 


14 123°, the ordinary ray will 


oh. ‘ 
tne layer Of Canada balsam, Which 18 an 1 


f refraction of n 1.54.8) The ordinary ra‘ totally reflected in thi 
ise since its angle of incidence is larger t il reflect 
The reflected ordinary ray 1S th I lan p I t1 
the prism 
In the case where P 123° or more the ordinary ray is refracted at 


in angle % ,° or more (Fig. 6). This, si Indesiral ‘ 1k 
n the design of the optic il system 


The extraordinary ray does not foll 


within the crystal, and therefore, al ! 
upon the orientation of the direction of propagat ith 1 t tot 
1 TI ] 
optical axis of the crystal. The direction r tn xtraordinary ray. afte 


the ray u.p.r. enters the crystal, can be found by Huyghen’s constructiot 
of the wave front (See a textbook on optics) F nstructing thi | 
face, the other extreme value of the index of refraction for Iceland spat 
vhich holds for the ray propagating perpendicular t he optical ax 

1.4864,*) is used. Since it is desired that th <traordinary ra\ 


] 


refracted instead of reflected from the layer of Canada balsan 


*} ech I Woat | \ 








September, 


INSTRUMENTS 


394 


x 
a 
a 











jnoge pue 





t 
ISIDAT 





It 








pozt reload 


: oe 


| 





t 


} IspioO UT IJ3ajol 


I Sty 


2Q OF Glij 


J} UT Al pue II] su 


uwreaq 


s uoesuaduiod e ‘apeu 





1111S UuOI 


Izesuadu 





a 


aie squ< 


1a3sAs SU2] 34} U2aMjJ2Iq P2dn 
JaINSeIU Ss3ijs UZY AY 











G ‘uazIds 34} UO paqafloid Ajjeuy st ‘J ‘Japow 243 





Ip Ja] It ws JO 


0} Peonpet Us 


jnoge) jajjeied paiapuas aie ‘y 


‘2D1INOS 3U] I 





ARM JaqIeNb puodas ayy ‘AI put II § 1a3sAs sua] ‘W ‘jepow 2y3 ysnoiyy 


ed osye st ydIYM BuO 0} Ulese Pauapeolg st wWeag 243 TP) azeid QARPM 
; 


SI YST] JO weag 








N37 


y3Z! 


uv 10d | 


| W34SAC 
SN3q 
































Ol — xOuddy 




































































September, 1928 INSTRUMENTS Page 395 


Cc Li, ww, M N> Lo eet 
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Fig. 2—Simple Apparatus as outlined by O. Hoenigsberg*) (Austria) 
and H. Schulz?) (Germany) 

The divergent light rays of the light source are collected by the condenser C 
ind rendered parallel by the lens, L;. The model, M, is placed between the tw 
rossed Nicols, N1 and Ng, and its picture is produced by the Lens, Lg on the 
screen S, or a plate inserted in the photographic camera 

The width of the beam of polarized light is limite t ipparatus by the 
size of the Nicol prisms. The supply of large flawless crystals of Iceland spar, 
however, 1S very small, so that this arrangement a be ised nly when a beam 


mall diameter is required 














7 
o 
Fig. 3—More elaborate Apparatus as outlined by O. Hoenigsberg®) 
and H. Schulz*) 
The system of lenses in Fig. 2 is altered in such a manner that the Nicol 
prisms are located at those sp ts where the rays are cone d lown This arrange 
ment results in a larger diametér of the beam of polarized light than the one 


hown in Fig 
[he limiting angle, Pu, of light incidence upon the Nicol prism is discussed ir 


this paper 


8 must be chosen such that the angle of incidence upon the layer of 

balsam is smaller than the angle of total reflection. Therefore, the angle 

6 cannot be less than a certain critical value, which is 90 + 19 10 
99° and 11° respectively. 

From this it is seen that the useful angle 2 is within the limits 123 
and 99°, or Bu 24°. This angle PH is divided by the middle line MN 
of the prism into two angles, 10° and 14°. In order that the angle Fz 
be more equally divided by the line MN the end faces AD and BC are 
often ground to an angle of 68 

After the extraordinary ray is refracted into the layer of Canada balsam 
it passes through it and is refracted into the second half of the Nicol 
prism. After traveling through this part of the prism the ray is finally 
refracted again as it leaves the crystal. The angle 2 upon leaving is 
equal to the angle 4 of the ray entering the prism 
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When a light ray ZA (Fig. 7) enters a mica plate, such as is used 1 


In¢ t > nnaroat > “ho "72 OX > , n 

i quarter-wave plate in the apparatus described above, we may assum 

- 1 1 = — * P 

for simplification, that the ray is split into two rays ZM and ZN bot 
ae nel eeermnticnlesiu ghee ae 
of which travel perpendicularly through the plate. 


h the polarizing apparatus wa 
discussed from the view-point of geometric optics. In further discussio: 
| ] 


the wave propagation of the light through Nicol prism and mica p 


i 


will be studied 


‘ 7 1 
Looking in the direction of light we will assume that there is a vib: 


‘ : 
tion transverse to the direction of propagation. If this transverse vibr 
tion is oriented at random, the light ray is unpolarized. If, on the othe: 


+ 


hand, the angular position of the plane of vibration is stationary, t 
light is called plane polarized. According to Fresnel’s assumption, tl 
“ le aun ] sah¢ . ‘ >rne 
vibration of a plane polarized light ray takes place in a plane perpet 

per] 

] 1 
dicular to its plane of polarization 
| Y 

Assume that an unpolarized ray, u.p.r., enters a Nicol prism; thet 
is split into two plane polarized rays. The plane of polarization of tl 
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1 1 
extraordinary ray is shown as the plane P-P-F in Figure 6, and, ther 
fore, according to the definition above, the vibration of the extra 


ordinary ray occurs in a vertical plane. This ray 
light vector OA in Fig. 6. The vibration of the orc 


in the plane P-P-G. We have seen that the ordinary ray does no 


in the final beam 
In the photo-elastic apparatus two Nicol prisms « 


the second being rotated 90° with respect to the fi 


is represented by the 


linary ray takes place 


\ 


irranged 1 


The first prism 


r) 
il 


I 


Se 


res, 


usually placed so as to emit extraordinary rays of vertical vibration; the 


second, due to the 90 


in a horizontal plane. Such an arrangement is called 


] 


and forms the basis of the more elaborate photo-elast 


first prism is termed the polarizer, and the second 


the 


"Crosse d 


1 
ae 


analyzer 


If nothing but unstrained lenses are inserted between the 


rotation, will emit extraordinary rays vibrating 


Nicols” 


apparatus 


TI 
ne 


crt ssedl 


Nicols, no light from the lamp reaches the screen. This is because t 


extraordinary ray of the polarizer becomes the ordinary ray in t 


inalyzer and is absorbed by the black-painted mounting of the analyze 


9 (see Fis 


If the angle between polarizer and analyzer were 9 
then the polarized ray represented by vector OA, 





} 
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analyzer, as shown in Figure 8, and only the extraordinary ray repr 
sented by the component light vector OC would be allowed to pass 

The arrangement of the two crossed Nicol prisms corresponds to th 
simple optical arrangement of two black glass plates for polarizer and 
inalyzer, which was described in an earlier paper’. The explanation cor 
nected with Figures 3, 4, 5, and 6, given in this previous paper als 
holds in our present case 

Since the Nicol prisms are usually arranged in rotatable mounting, 
reading to one degree, the prisms can be rotated to find the direction 
of the stresses, whereas in the simple apparatus previously discussed 
it was necessary to rotate the loaded model. Furthermore, it was pointed 
out in the earlier paper that dark spots appearing on the screen in phot 
elastic work are either due to the fact that 4 o (where @ is the angk 
between one of the two principal stresses and the plane of polarization) 
or that p = g. As confusion is likely to occur as to the cause of the dar} 
spots, the first cause is usually eliminated, provided the magnitude of (p-q) 
is being measured or a picture of the shear stress distribution is desired 
This elimination is accomplished by placing a mica plate after the polar 
izer. The mica affects the plane polarized ray ZA (Figure 7) produced 
by the first Nicol prism in the following manner. It is split into tv 
plane polarized rays 2M and ZN, represented in Figure 7 by the light 
vectors OM and ON. In the instrument these light vectors are mad 
equal by taking the plane of polarization of ZA at such a position that 
the angles between it and the plane of polarization of ZM and ZN ar 
each 45°. These two rays ZM and ZN pass through the celluloid mod 
consequently, whatever the angle @ may be, there are always extra 
ordinary rays traversing the analyzer. Hence, the possibility of a bla 
spot caused by a coincidence of the plane of polarization with the plat 
of one of the principal stress directions is excluded 

However, the retardation introduced by the first mica plate is added 
to the retardation produced by the celluloid model, which is undesiri 
The remedy consists in placing a second mica plate before the analyze: 
with its axes turned 90” with respect to the first plate. This causes t} 
velocities of the rays in the mica to be interchanged; consequently, th: 
retardation produced by the second mica plate nullifies that introduc 
by the first. The final retardation is, therefore, only that produced | 
the stress difference (p-q) in the celluloid. 

It is obviously necessary that the two mica plates, if made from tl 
same material, are of the same thickness. The thickness (in mm), 1 
quired to produce a certain retardation R (in wave lengths) can be « 
culated from the equation: 


where > is the wave length of the light (in mm) for which the retard 
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tion R is desired, and n8 and n”Y are indices of refraction for the rays 


vibrating in the directions b and c (Figure 7) 


For “Muscovite Mica’ KH, Al. (SiO,)., which has the indices of re 


fraction nP 1.5967 and n 1.6005 * provided Thallium light (yel 
low-green, A=5350 A‘ngstroms) is employed, a quarter wave retardation 
(R = 0.25) is obtained for a thickness of the mica plate of 0.035 mm 
The retardation will then be somewhat less for ind somewha 
larger for violet rays. It may be assumed, however, that the second mica 


plate nullifies the retardation of the first, whether this retardation 
exactly a quarter-wave or not. It may be necessary, however, t 
monochromatic light for very accurate work 
A photo-elastic apparatus of Prof. E. G. Cok 
purchased by the Westinghouse Electric & Manufacturing Co. about 


nve years ago It included a loading apparatus fo! the compensation 


strip. This loading apparatus is composed of a system of levers and a spe 
cial spring balance. It is now being replaced by one employing a dial 


gage and ring spring arrangement of our own design. The tank and th 
arrangement for supporting and loading the model, Fig. 9, have been 
added here. The latter consists of two movable frames: one, ABCD, 
which may be raised or lowered by a screw and worm-gear arrangemen 
driven by a small motor; and the other, EFGH, which slides horizontally 
in the first. By using this flexible arrangement, any point of a large 
model can be placed in the field of polarized light, and its stresses or 


t 


) 
; mat 
the screen can be viewed without varying the set-up. The load is applied 
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del by means of a screw arrangement and is read on a sprin 


slates mounted in opposit 





alls of a metal container. This tank is filled with some liquid (alun 


ed water, etc.) which will not appreciably affect visible rays, bu 
] 


vill absorb those rays which, for the materials involved, produce hx 




























his cooling system is necessary to absorb the intense heat which othe: 
wise would be produced because of the fact tl 


vat the light beam is cor 
down to one small enough to enter the polarizer 

As a light source a 30 volt, 30 ampere motion picture lamp, equipps 
with a 12 mm? filament, manufactured by the Westinghouse Lamp C 
Bloomfield, is used. In order to facilitate operation of the photo-elast: 
ipparatus, the electrical control of the equipment, room lights, motor 
etc., is conveniently centralized near the screen 

The crossed-Nicol arrangement?) was obtained ,in our apparatus 
perimentally by placing a photo-electric cell in place of the screen, at 
varying the angular settings of one of the prisms until a reading of 
sensitive galvanometer, connected in the electric circuit with the cell 
indicated that the amount of light striking the cell was a minimut 
‘hen two quarter-wave plates were inserted in the optical set-up a1 
rotated until the galvanometer again indicated a minimum of li 
After this the plates were each rotated through an angle of 45°, but 
opposite directions. After that the cell was replaced by the screen. T] 
positions of the quarter-wave plates were noted, and then removed. A 
tensile test piece was inserted in the field of the polarized light a: 
stressed in a vertical direction. The prisms were again fr tated, the 9 
angular relation between them being maintained, until the strip ay 
peared black on the screen. When this condition was satished, ext 
ordinary rays of vertical (or horizontal) vibration were emitted f1 
the polarizer; and, after the quarter-wave plates had been reinserted 


their proper places, the final set up Was obtained 
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Transverse Tests on Round and 
Square Bars of Grey Cast Iron*** 


A. L. Norbury, D.Sc. ** 


T is well-known that square transverse test bars of cast iron give a 
] lower modulus of rupture value than round bars of approximately 
the same cross-section. This difference has usually been attributed to a 
casting effect such as chill or strain in the corners of square bars, con 
sequent on more rapid cooling 


The following tests show, however, that a large part of the difference 


is due to the fact that the modulus of rupture formule generally used 
do not hold in the case of cast iron when applied to compare transverse 
test results on round bars with those on square bars 

The present tests consisted in casting* six square bars 1/2-in. by 1/2 
in. by 16-in., and machining three of them to give round bars, large, 
medium, and small, and three to give square bars, large, medium and 


1 


small. Six 1'/2-in. diameter round bars, each 16-in. long, were also cast 
and three machined to give square bars, large, medium, and small, and 
three to give round bars, large, medium, and small. The sections as cast 
and as machined are shown in the figure on the following page 

The twelve machined bars were then broken in transverse on 12-in 
centres, and the results calculated as moduli of rupture according to the 
usual formule given below. The resulting moduli of rupture worked out 
at between 24.6 and 26.6 tons per square inch for the machined square 
bars and between 27.5 and 29.4 tons per square inch for the machined 
round bars. The results are in the accompanying figure 

Among the machined square test bars there was no systematic differ 
ence between the strengths of those machined from the cast square bars 
and those machined from the cast round bars. Similarly, among the 
machined round test bars the strengths were the same irrespective of 
whether they had been machined from cast square or cast round bars 
The average strength of the machined square test bars works out at 25 
tons per square inch, the average of the machined round bars at 28.6 
tons per square inch, the maximum differences from the average figures 
being 1.1 tons per square inch (about 4 per cent) in each case. In other 
words, the results on the machined square bars are 11 per cent lower 
than those on the machined round bars. This difference is obviously not 


due to any casting effect in the present tests, and consequently must be 
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lue to the fact that the formule employed are not strictly applicable for 

mparing the transverse strengths of round bars with those of square 
bars in the case of cast iron 

If the present results are examined in detail, it will be seen that the 
formule employed are applicable within the limits of experimental error 
(about 4 per cent) as a means of comparing the transverse strengths of 
large (1Y-in. by 1Y2-in.) square bars with small (0.8-in. by 0.8-in.) 
square bars, or of large (1.4-in. diameter) round bars with small (0.8-1n 
diameter) round bars, assuming that the cast bars do not vary appreciably 
in strength from edge to centre, which is apparently the case in th 
present tests 

Adamson and Bell (J.1.S.I., 1924, No. 1, p. 347) and (Carnegie 
Scholarship Memotrs, Vol. 16, 1927, p. 1) carried out transverse tests on 
a number of large and small round and square bars of cast iron, tested 
them as cast, and obtained lower modulus of rupture results on square 


bars than on round bars. They attributed these differences to the formula 


being inapplicable, but it is not clear that they do not attribute diffet 
ences between small and large round bars and between small and larg 
nulez) without suf 


effects of 


square bars to the same cause (inapplicability of for 


ficiently considering the difference due to the wel 
different rates of cooling on the strength of cast iron 

Tensile tests on two of the bars used in the present tests machined 
to 0.798-in. diameter gave ultimate strengths of 13.4 and 14.0 tons pet 
square inch. 


TRANSVERSE FORMULAI 
W.1 d 


Modulus of rupture in tons per sq. in { , for round bat 
W 1 
Modulus of rupture in tons per sq. in , , tor square Dat 
Where W breaking load in tons 

| = length between support 

d diameter of bar 

a length of side of bat 
P. H. Schweitzer, Associate Professor of Engineering Research at the 


ii 
Pennsylvania State College, is going abroad at the end of this month to 


take his Doctor’s degree at a German university. Before returning he 
will meet and confer with the leading builders of Diesel engines 
Europe. 

Professor Schweitzer is in charge of the Diesel oil spray research at 
Penn State. During his absence K. J. De Juhasz, the well-known in 


ventor of a high speed indicator, will substitute for him in conducting 


+ 


ne investigation. 
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A New Engine Indicator 
Max Hartenheim, Pittsburgh, Fa. 


T is usual to record the pressure diagram of a steam or gas engin 
the rectangular coordinate system, whereby the pressure within th 
cylinder is given as the function of the stroke of the engine or of th 


volume of the cylinder. Although another coordinate system, that 


1 1 | 
polar coordinates, is known, its use has been mainly reserved for pho 


tometry or for plotting electrical or mechanical occurrences of a mostl 


1 ’ 1 

rotating nature as a function of angular deviations. So far it has nevet 
1 1 ] 
een tried, to the knowledge of the writer, to directly record mechanica 
| nisi 1 1 1 1 
phenomena 1n polar coordinates 1n spite of distinct advant wes whicn tl 
- ; ] | 1 
polar pressure diagram of an engine would have over the rectangulat 
| 1 ] 

diagram, advantages which lie in mechanical as well as in practical di 


rection 
In the following a new method of indicating diagrams will be ck 
ribed in which, however, the polar diagram is modified for mechanical 
reasons; instead of having a point as the zero for the diagram, a circl 
is used as the zero line and the positive and negative values of pressur 
are the lengths of the radii vectors outside and inside the zero ci 
respectively. This system can be considered as a circular coordinat 
tem; it has been used for the recording of electrical phenomena (se: 
Electric Journal, February and May, 1914). It has also been used fot 
h speed explosion engines as is de 


plotting pressure diagrams of high s 
scribed in a bulletin of the Bureau of Standards of a new high speed 
indicator (Report 107, 1921) 

This new method has the following advantag 

I. Mechanically. When taking a diagram with the usual indicator, 
‘reat care must be taken, particularly for high speeds that 
the paper drum is as light as possible, because of the reciprocating mo 
tion which is given to it by the corresponding motion of the piston ro 

] 


r crosshead to which it is generally connected. For the new method 


mi ‘ " ‘ cal | HAC wie a ee i 

the paper holder is not a drum but a disk, rotating continuously in th 

same direction, before the pencil ot the indicator and its mass is there 
. 1 | 

fore of no Import; on the contrary, a greater mass WoOul 1 contribute to 


treater uniformity of motion. Furthermore, it is not necessary to place 


een , ¢] | : 
the cords which transmit the movement of the engine to the paper 
der as accurately in the new method as in the old, since only a rotary 

| ] ] ++ > 

tion is to be maintained and not one absolutely proportionate to th 


iston rod. This results in a simplification of the guide rolls 
Il. Practically. The advantages in this respect will easily be seen from 
omparison of the diagrams Fig. 1 and Fig. 2 and are particularly 
nspicuous in the case of four stroke cycle engines, 1.e., gas engines. A 


n in Fig. 1 the abscissa representing the stroke is used tw1 for a 
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steam engine and four times for a gas engine In 


i 


however, the abscisse axis for the strokes forms one 


1( 


circle, which obviously tends to make t 


il 


gst ‘ 
one revolution is uniform while the movement of the 


rod follows a sine law, tl 


and end of the stroke, where adr 
| 


rectangu 


Lit I 


a circular diag 


continuous 
the diagram much larger than 
be obtained in rectangular coordinates. Furthermore, 


aS the speed 


1¢ diagram becomes clearer just at the begin1 
nission, ignition and exhaust occur 


lar coordinates this is just where the movement of the drut 
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ves are recorded 


{ 1 " 
most zero SO that the Important movements of the va 
ths of this 


1 1 , a 
i very small length of the abscisse axis. The greater leng 
iod in the new diagram permit, therefore, a more accurate analysis 


] 1 1 
f valves, ignition, etc., and secondly the greater bens 


the operation « 
ht of a more exact evaluation of the diagram 


tp 
LCS 


The paper disk which rota efore the pencil can have a diameter 


large as is convenient with practical conditions. The practical ar 


rangement can be made most advantageously in such a way that the 
vot center of the paper holder is fixed to the bottom of the indicator 
Moreover the movement of the indicator piston can be utilized directly 
thout the intermediary of the link mechanism as 1s necessary for the 
jrum indicator. It is obvious that the basis of the diagram—the at 


| | = | 
ric circle—has a much 


phe 
he drum. As tl 
two strokes or four strokes respectively, the disk must be geared to 


the shaft in the ratio of 1:2 or 1:4 


usual diagram 


e length of the circle is to represent one full cycle, 


f 


] . my . > ] » > 
This arrangement would give the diagram of just one cycle, or when 


more diagrams are taken, t In order to 


j 


be able to take continuous diagrams as is possible with the drum in an 
rdinary indicator, an arrangement must be made which, after each 
cycle, shifts the starting point for the next cycle a little. This can be 
jone 1n two ways: 

I. A ratchet slips a certain amount after each revolution of the paper 
disk a few degrees 

II. Arranging the gearing so that it is not exactly 1:2 or 1:4, but 


“> - lo } ne mnlete oe , > - “2 
S ymewhat more or less sO that one cOMmplete cycle 1S a little less or more 


than one revolution of the disk. In this way each new cycle starts a little 
behind the foregoing cycle, and a continuous open diagram is obtained 
of the kind recorded on the paper drum when the latter is arranged for 
taking a continuous diagram. The error due to this small slip is negligible 


The two diagrams Fig. 1 and Fig. 2 represent the same high speed 
gas engine, Fig. 1 plotted in rectangular, Fig. 2 in circular coordinat 
both with the same pressure scal 

The greater clearness especially in exhaust and suction period is evi 
dent. The diagram can be evaluated in the same manner as the rec 


tangular diagram 


Back Issues Not Available 
EQUESTS are received daily for back issues of INSTRUMENTS 
and we are sorry that it is not possible for us te comply with 
lese requests 
In answer to our appeals for the return of copie of this issue we 
ive to-date received so few copies that there are still Ove! three hun 


ired requests we cannot fill 
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The Calculagraph* 


By H. C. Dilsizian 


HE Calculagraph as designed for telephone service was developed 
b & provide an accurate means of computing the duration of long 
distance conversations. Its true value to the telephone world can be ap 
preciated best by a brief survey of its predecessors 

Before the advent of the Calculagraph, it was the practice in many 
exchanges to record the start and finish of toll calls by glancing at a wall 
clock and writing down the time in longhand on tickets provided for 
the purpose. These tickets were taken to clerks who computed the elapsed 
time by subtracting one record from the other. A check for accuracy of 
computation was made by a second group of clerks. Careful tests showed 
that, because of the human element involved in this practice, approxi 
mately 20 percent of the records contained inaccuracies of one minute 
or more. In practically every instance these errors were in favor of the 
subscriber. 

The use of time stamps for recording the start and finish of conver 
sations was a decided step forward. While the human element was there 
by partially eliminated the actual computation of elapsed time was per 
formed by clerks and the precautions taken could not prevent errors 

Another instrument used was the stop watch, which indicated the ex 
act duration of a call by pressing a button at the start and finish of a 
conversation. The stop watch, however, presented several serious disad 
vantages. With it the operator could handle only one call at a time and 
the actual record had to be made in longhand, which involved loss of 
time for the operator, and impaired the general efficiency of the service. 

The problem, therefore, was to overcome the weak points of these 
methods and devise a machine which would embody their respective ad 
vantages. It was required in effect that the desirable features of time 
stamps, namely, the accurate recording of the start and finish of a con 
versation, be combined with the accuracy of the stop watch in indicating 
elapsed time; that provision be made for recording this elapsed time; and, 
finally, that the machine desired should be capable of handling, practic 
ally simultaneously, not only one, but an unlimited number of calls. The 
solution to the problem was the Calculagraph 

The Calculagraph (Figure 1) is either a spring driven or an electrically 
actuated time recorder, which prints the date and time of the day similar 
to other time stamps, but it also has the exclusive feature of automatic 
ally computing and printing the length of time elapsed between the start 
and finish of an operation. Its special construction enables it to record 
accurately the duration of an unlimited number of toll calls without re 


*Abridged by permission from ‘Electrical Communication 
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ird to t nsecutiv rder of starting. In practice a Calculagra 
I] iced between two operators who employ it on all toll ca 
handled by them for recording the start and the finish of conversatio 
At the commencement of a conversation the operator inserts a tich 
in the slot of the Calculagraph and moves the right hand lever backwa 
ind then forward. The backward movement prints the hour of the d 
in the form of a clock dial, and immediately below, if desired, the y 
onth and day. The triangular pointer shown just above “X”’ in Fig 


7 7 7 1 1 1 
’ the hour hand of the clock; the arrow within the 

















to the minute hand. Thus the record reproduced in the figure indicat 
that the call was connected on May 5, 1927, at 10:10 A. M. Incident 


t may be of interest to note that it is necessary to set the date stan 


each day: the A.M. and P.M. designations are controlled automatical 
by the Calculagraph mechanism 


The forward motion of the right hand lever prints the two elap 


time dials, together with the serial number of the machine. After t! 


if 


eration the ticket is withdrawn from the slot, the record at this sta 
pearing as in Figure 2 and the Calculagraph is ready for stamp 
tickets for other messages in a similar manner. 

When a call is completed, the ticket covering it is again inserted 
the slot of the Calculagraph and the left hand lever is pulled forwat 
This operation stamps the pointers in the two elapsed time dials 11 
printed at the start of the call, thereby indicating the elapsed time 
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inutes and fractions. The completed record appears as illustrated 
Figure 3, which shows that the call lasted four 1 

To insure the record being started and completed on the same instru 
ment, one of the elapsed time pointers bears the serial 
machine corresponding to that stamped by the forward 
sht hand lever at the beginning of the call 

The Caiculagraph, in addition to being silent in operation, is of th 


hest quality, entirely hand assembled, and is given a 


iz, % 0 6 


inspections during the course of manufacture. Contrary to wl 
be expected, the mechanism is extremely simple and rugged. Each of 
two printing dials which record the elapsed time is made of two p 
part carrying the circle of figures and division marks and the oth 
le pointer or arrow. The two parts are secured together rotatively by 
1 dowel pin, whereby the arrow always points to the zero mark of tl 


. The vertical movement of the parts is independent of each otl 


7 vas mentioned previously that the forward motion of the right hand 








ef stamps the two ¢ lapsed time dials. That Operation To! 


upward and causes them to make an impression on the record, whil 
the arrows, which always point to the zero mark in the circle, rema 
pressed. When the left hand lever is operated at the end of the con 
rsation, the arrows alone move up, ei the ngures remain } 1 
riginal position as indicated in Figure 
During the interval between the ics ind th 1 of a call, 
lials containing the circle of Arabic numbers and their associated point 
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ers revolve in unison; and the record card always is inserted into th 
Calculagraph in the same position. Since the circles are stamped at tl 
beginning of the call and the pointers at the end, the positions of tl 
arrows within the circles indicate the elapsed time or duration of tl 
call. By means of the smaller of the two elapsed time dials the duratio: 
of the call may be read accurately without difhculty. 

Irrespective of the position of the zero mark when imprinting tl 
larger elapsed time dial at the start of a conversation, it will have trav 
elled 60° at the end of a 10-minute call. If the arrow which travels alon 
with the zero mark is stamped at the conclusion of the call, it will poi: 
to “10” on the imprint. In the meantime, if a second call is started im 

















Fig. 4—Illustration of movement of arrows when 
recording the end of a conversation 


mediately after recording the beginning of the previous call and, for 
example, continues for 644 minutes, the zero mark and its associat 
arrow in the larger circle will have travelled 37!/2° from the point 
origin of the second conversation. The impress of the arrow (Figure 3) 
made at the conclusion of the call will point a little to the right of “5 
At this time the arrow in the smaller dial will have described an arc 
450°, or one complete revolution plus 90°, and will point to 14%. T! 
“5” of the larger dial plus the 11% of the smaller will indicate the exa 
duration of the call. 

It will be noted that the recording of the second call has no beari 
whatever on the first. With the Calculagraph any number of calls ma 
be handled and be recorded accurately without regard to sequence. 
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New Instruments 


Recently Developed by Instrument Manufacturers 


ee tti«d 
eR 


The Parkspray Psychrostat 


(Parks-Cramer Company) 


HE Parkspray Psychrostat is a rugged, 
eae Psychrometric Humidity Con 
troller for use at temperatures between 60 
F. and 110° F. Unlike most instruments for 
this purpose it has neither hygroscopic ele 
ment or moistened wick. 

The instrument is a form of differential 
thermostat controlling any desired pre-deter 
mined atmospheric condition of the air re 
gardless of changes in dry bulb temperature 
Such a relation might be any one of the fol 
lowing: constant absolute humidity, constant 
relative humidity, or constant moisture con 
tent of material being processed 

The most unique feature of the instrument 
is the method of obtaining the wet bulb tem 
perature (see Fig. 2). This eliminates the 
moistened wick which is a source of error 
and usually involves the human element in keepiny it in proper condi 





tion and moist 
The instrument is designed for pneumatic operation (30 |b. air pres 
sure) and through integral relay valves actuates diaphragm valves, 


Atomizer induces flow 
te rf of Air Current 
Air Current 
Spray from Atom. 
Dry Bulb Element, \ izer mixes with Air. 
exposed to the initial s ‘in Its evaporation satu- 





temperature of Air | rates and cools air to 
Current entering at Wet Bulb Temper- 


Inlet ature, surrounding 
and actuating the 
Wet Bulb Member 
Air enters a be Air leaving 
at Dry , amuaige a Wet 
Bulb Tem- P in Bulb Tem- 
perature perature 
Fig. 2—A diagramatic representation of the psychrometric 


principle as applies to the Parkspray Psycl 














irostat 
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damper lever motors, pneumatic switches, or other devices in connectio: 
apparatus 

Control of dry bulb temperature or wet bulb temperature indepe: 
dently of the relation between them can also be incorporated withou 
sacrificing the original purpose Ol the instrument 


A removable key serves to adjust the instrument to any desired h 


~ 


midity condition between 25 per cent and saturation 

The Parkspray Psy 
chrostat is ordinarily 
used for controlling 


any one of the com 





plete line of humidify 
Ing devices built by the 
manufacturer, but has 
een furnished for con 
trol of many special ap 
plications in various 


industries 


| 


Pn 


In industrial instru- 
ments, accessibility and 
means for ease 1n care 
and maintenance are 
very important. This 
photograph shows the 


Psychrostat as much 





] 


dissembled as a_ mill 
employe will ever find 
necessary. Not all of these points need attention at the same time. T! 


Psychrostat needs only occasional and not highly technical care 


METER MANUFACTURERS ORGANIZE INSTITUTE 
FOR CO-OPERATION 

At a meeting held at the Engineers Club, New York City, 
American Water Meter Institute was organized, officers were elect 
committees appointed and the ground work established for bringi1 
about a better understanding of the meter industry for the manufa 
turer, seller and consumer. The aims and objects of the institute wet 
signed by an executive of each of the subscribing members. 

The American Water Meter Institute was organized by manufa 
turers of water meters for the purpose of co-operation with custome 
and all others who are interested in promoting the welfare of the wat 
works industry 

Any manufacturer of water meters whose business is conducted pri 


cipally in the United States is eligible to membership. 
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Tachometer 


(Tobe Deutschmann Company 


FTHE Tachometer recently imported by the Tobe Deutschmann Com 


] 


pany 1s one Ot the most complete instruments of this type availal 


it a moderate price 

The instrument is constructed with four variable speeds, ranging from 

to 4000 R.p.m 

Four different types of direct drives ar 
provided as well as an extension shaft and 
grooved wheel with cord, so that the 
strument may be connected where the o1 
dinary drive cannot be used 

Instruments of this type are almost 
valuable in the modern factory or in et 
rineering departments. They are also us 


;' 
ful in garages and electrical repair sho] 





In screw machine work, they are us 





ful for determining cutting speed. In th 
Tactory, the speed of motors, countet 
shafts and other type drives may be readily determined 
In the machine shop, they can be used for determining the cuttin 
speed in lathe work by pressing the friction wheel against the periphery 
of the work which is being turned up in the lathe. In motor testing the: 
h 


may be used to determine speed of apparatus under tests 


E : 
In the operation of the Tachometer, the proper point should alway 


I I 
be used. For velocities up to 500 revolutions per minute, a steel point 
should be used. For velocities over 500 per minute, a rubber point should 
be used. For measuring the revolutions of a spindle, a rubber sleevi 
should be used. For very thin shafts a rubber funnel type should be use 
D, I 


For measuring peripheral or belt speed, a friction wheel should be usex 
I I | 
Where the speed of the spindle is not known, the speed range selected 
| } 
should be the instrument’s maximum. If the speed is low, the instrument 
may then be adjusted to the range which gives the best dial reading. In 
taking measurements, the tachometer spindle and shaft should be kept 


in line, the tachometer being pressed lightly against the shaft 





The following for ’ l é J 
it 18 necessary t t f t 
If the diameter of the pulley or shaft upon which t 
; lutions may be determined from v—=n.d/D, 
i 2 mm., D the diameter of the pulley or shaft 
{ In those cases where the end of the shaft is not sible and the fr 
' be applied directly, the cord supplied with inst! 
nd the grooved wheel respectively. In this case the number of 1 y 
the equation v—n.dn/d, dn being the diameter of the friction wheel measured at 
the groove, viz. 31.8 mm 
' 
' 
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Portable Pressure & Draft Indicator 
Askania Werke, A. G.) 
| - instrument is used for traverse measurements of pressur 
and draft in gas and air lines, mains, containers, stacks, etc. 


} 


The measuring element is a very sensitive metal membrane, which 
as regards accuracy, dependability and uniformity is unsurpassed. The 


use of the metal diaphragm in place of the measuring liquid assures it 
against freezing. The volume of the diaphragm is very small, so that 
even with a full stroke practically no gas movement results and there 
with a clogging with dirt is prevented 

The movement of the diaphragm is transmitted through a well bal 


1 
anced gearing to the indicator arrangement, which moves a pointe 








The deflection of the pointer with draft indicators is from right to left 


and with both forms of measuring starts at zero. 
The pointer moves over a scale which has the limits given below 
I 


50 to O mm. water QO to + 100 mm. water 
25 te 4, i : oO a0 56 
20 t 5 0 to 500 

0 t 5 1000 


The divisions are easy to read. The subdivision of the scale will b 
carried out if desired. It is essential though that the lines are not to 
close together as in this manner the accuracy is decreased rather thar 
increased. 

The housing of the instrument is pressed from brass sheet and i 


built dust-proof. The cover has the glass screwed and cemented in, 


and is screwed to the lower part of the case. The instrument is pr 
vided with a ring for carrying. 

Corrections, which are occasioned by the pointer deviating fron 
the zero point, can be made by means of an adjusting screw which 1 


abx ve the scale 
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Palo Acid-Alkalimeter 


(Palo Company) 


HE Palo Acid-alkalimeter determines pH (acidity and alkalinity 
I 


directly, continuously and automatically. It serves a double pur 


sose in that it is very satisfactory both as a laboratory and plant pro 
| ; ; I I 
cess control instrument. It is extremely desirable in the latter capacity 


1 


since it is simple to operate and does not require the services of an ex 
pert to make the readings. Furthermore if electrodes are placed in 
tanks, vats, etc., located in various parts o! the plant and connected 


] 


by wire to the indicator, the acidity or alkalinity of the contents of 


the tanks or vats can be read off on the indicator located in the labor 


atory or some other convenient place 








Titration of an acid with a base, is easily carried out by means of 
the Acid-Alkalimeter. As an example, suppose we wish to know the 
number of grams per liter of acid in a solution of unknown strength 
(A typical case would be to find the amount of acetic acid in vinegar.) 
A known volume (say 100cc) of the solution to be tested is placed in 
a flask or beaker into which are placed a suitable indicating electrode 
and a salt-bridge connecting to a reference electrode. The two elec 
trodes are connected to the “X” binding post of the Alkalimeter, and 
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latter is correctly adjusted to read pH units directly upon the uy 


A solution of alkali of known strength is then slowly added fron 
1 burette, the solution being stirred constantly, and readings of th 
pH of the solution are made simultaneously with readings of the num 


ber of cc's of alkali added 


Titration of a base with an acid is an exactly similar procedure 


ee ee a es 
he reading of the milliameter is then dependent upon the potentia 


to be measured. In order to find out the value of the potential in volts 
switch is arranged to put a known variable potential in place of th 
| 


unknown potential, and this is then adjusted so that the milliamete 


} 1 | ] 1 
ading 1s the same, whethe r the Known or unknown Pp ‘tential IS used 


Another position of the switch indicates by means of an ordinary 
voltmeter the value of the known, which is therefore equal to the u 
known potential 

By specially adjusting the instrument it is possible to make each di 


f the milliameter correspond to one unit of pH, provided cer 


tain kinds of electrodes are employed. After this adjustment has beer 
made, the upper scale of the meter, which reads directly in pH un 


The illustration shows the arrangement of the meters and control 
knobs upon the panel. The meter M is both the milliameter and th 
meter. The switch S, when pushed upward connects the voltmete: 
to the known potential; thus the meter M reads in volts (lower scale) 
known potential. This is adjustable from zero to 1.5 volts b 
means of knob K 

When the switch S is in the middle position, the meter M is « 
nected to the plate circuit of a vacuum tube, and the reading is depen 
dent upon the known potential; i. e., the position of knob K. Th 
actual value read upon the scale of the meter depends upon the ad 
justment of the instrument, which is made by means of knobs A, B 


When the switch is pushed downward, the meter M is still con 
nected to the plate circuit of the vacuum tube, but the reading is d 
upon the unknown potential 
Knob B adjusts the filament current of two vacuum tubes, and thi 
ilue may be read upon meter I. Any suitable value of current may 
be used, up to 0.95 amperes. This value should never be exceeded, as 
the result would be to damage the vacuum tubes. A value of 0.8 
amperes is usually satisfactory. The current should be kept constant 
as long as the instrument is in use 

Knobs A and C regulate the relation between the meter readin 
and the known or unknown potentials. Directions for adjusting the 
meter to read pH directly are given upon the inside of cover of box 
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A Two-Co-ordinate Measuring 


Machine 


(The R. Y. Ferner Co. 


HE latest addition to the line of measuring machines made by t 
bein Genevoise d Instruments de Physique of Geneva, Switz 
land. is one designed to measure in two co-ordinates at the sa t 
In one direction measurements of 16 inches (400 mm.) are possible; i1 
the other direction measurements of 4 inches (100 mm.) can be mad 

The bed of the machine has very accurate straight-ways, of the V a 
flat type, on which the carriage of the machine is moved under the acti 
f an accurate micrometer screw. This screw has a crometer head a 


the left end, which is graduated to 0.01 mm. or to 


ferred, and is read to one-tenth of these divisions 

















index. This vernier index is not stationary, but can 
back and forth under the action of a lever system at 
; ir! 


chine, which has a steel finger at its opposite end art 
variations in a curve templet attached to the carria 


The curve of this templet has been cut in accordance with the measured 


the I 


1 
ack OF the Ma 


anged to follow the 


ge of 


1 
the machine 
] 


errors of lead of the micrometer screw in place in the machine. The 


ordinates of the curve have been calculated so that the motion imparted 


to the steel finger, when transmitted to the vernier index, will shift th 


index just enough to compensate for the error of the 


at that point. 


By this compensating system it is possible for the make 
ntire 


the error for any measured distance throughout 


screw to be less than 0.002 mm. or 0.0001 inch 


1 
th 
Lilt 


t 
i 


micrometer screw 


Ss to guarantee 
length of the 
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The micrometer head at the left end of the screw is enclosed in 
heavy shield except at the point of reading to protect it from any acci 
dental injury. The screw is not turned by manual rotation of the mic 
rometer head, but by a hand wheel placed at the front of the machin 
convenient to the right hand of the observer. The shaft of this wheel i 
geared to the micrometer screw by helical gears, designed to rotate th 
screw once to two turns of the hand wheel, thus making the latter 
sensitive means for making accurate settings 

Measurements in the other co-ordinate are made by a similar screv 


with automatic compensating device wl 


¢ ich moves a slide carried on th 
upright arm or pedestal at the back of the machine on which the micr 
scope is mounted. Readings of this movement of the microscope are mad 
to the same degree of accuracy as of the table 

The microscope is of the “bent” type, i.e., with a prism mounted | 
tween the eyepiece and the objective to permit tilting the eyepiece cor 
veniently for the user when sitting at the machine. The microscope ca 
be focused by means of a rack and pinion, for which adjustment a clam) 
is provided. Two objectives and three eyepieces furnished with the 
strument give total magnifications of 7.5X, 11.1X, 11.4X, 16.7X, 22.5X 
and 33X, a range expected to be sufficient for most uses of the machin 
A reticle of parallel spider threads is provided in the field of the object 
to be measured. A goniometric eyepiece is also furnished for the micr 


+ 


scope for the reading of angles 

A large opening is cut lengthwise of the table and an adjustabl 
mirror is provided below, set at an angle, for illuminating photograph 
negatives from below or to throw into relief any object placed on th 
glass plate set in a frame on the table. This frame is pivoted at one end 
while at the other end an adjusting screw and clamp are arranged t 
make easier the alignment of any object to be measured parallel with th 
line of motion of the table. 

To provide for movement of the table in both directions and eliminat 
backlash an ingenious form of counter nut is assembled with the usua 
nut. The useful length of the nut engages 29 threads of the screw, whil 
the counter nut engages 19 more, giving a total of 48 threads or 96 mn 
on the metric machine 

Because of the dimensions, the variety of accessories and range 
magnifications the machine will have a wide variety of uses. In additior 
to the measurement of photographs of spectra or astronomical phot 
graphs, it may be used for measurement of any type of negative o1 
photographic print or tracing—such as oscillograph curves, seism 
graphic records, recording instrument tracings, or hysteresis loops, a1 
also for checking gages of special form, templets, cams or any sma 
metal parts which have sharp edges on which settings of the microscop 


can be made. 
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Krupp Mikrotast Gauges 


(Coats Machine Tool Co. 


OR checking work during and after the process of manufacture in 
F their widely ramified divisions, the Krupp Steel Works of Germany 
have designed what they term “Mikrotast Gauges,” representing a new 
departure in gauging practice 

Set either to a master plug or master ring, they show in plain figures 
on a dial 2'4y inches wide, deviations from this master 

The indicating mechanism or “Mikrotast” proper is of the knife-edge 
type. To insure a clean sharp seating, one knife-edge is in two abutting 
sections instead of being cut from the solid. This mechanism transmits 
the axial movement of the work contact rod into a swinging movement 
of the pointer. For English standards a scale of 48 divisions has been 
adopted in the following graduations, .00004-inch (not for free-hand 
operation—to be used in fixed supporting stands only) .0001-inch, 
0002-inch, .0005-inch and .001-inch. Mikrotast 48 graduated .0001-inch 
would thus have a scale range of .0048-inch over a pointer travel of 
2'4 inches or an amplification of approximately 500 diameters 


MIKROTAST SADDLE GAUGES 
This Mikrotast fits all external, in 


ternal, taper and thread gauges. For ex 
ternal inspection, a unit in saddle form 
is used with two angular measuring 
flats. These measuring flats are held by 
friction plates and can be slid towards 
the center of the saddle. That this 
means a saving of a large number of 
positive gap gauges is best realized by 
stating that eleven saddles cover the 
wide range from VY4-inch to 40-inch 
diameter. For example, one of the 


smaller saddles will cover the range 





of from l-inch to 134-inch, a medium 

Mikrotast fixed internal gauge 
with interchangeable plates and 
extension rod between S-inch to 8-inch, whereas the 


size saddle will be suitable for any size 


largest saddle will cover the range from 
32-inch to 40-inch. These measuring flats are made of Krupp “Nitrier 
stahl,” an alloy of exceptional hardness and wear-resisting qualities 
This is obtained by a special “nitrating” process and only a special car 
borundum wheel will touch this material. 
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Fy ly 1 and up to 8-inch diameter th 

th g flats or plates is ap 

te 39 degrees (38 degrees 56 minutes 

be exact). At this angle, the path travelled 

work tact rod equals any change in 

lia r of the work. In other words, thx 

rat s 1:1. A three-point contact on th 

I thus ol tdalll d whicl 1S of course 

vast superior t two-point contact for 1n 
dicating deviations from a true circle 

] CaUuve iter Nav gy peen set tO a mas 

is placed upon the work, seating itself by 


its own weight only, and will thus registe 
any variation in s! Wet grindi 


t affect the Mikrotast because the gaug 


g ¢ yperat ns 


ing point is above the work and thus not ex 





d to the grinding fluid. Red limit point 
are provided on the scale, adjusted by 
ins of a knurled screw and locked in any 
| d position by means of a lock-nut 
For diameters exceeding 8-inch diameter illustrat 
1 up to 40-1nch diameter, saddles of 90 degree angle are used 
the path travelled by the work contact rod would be five times tl 
variation. An ordinary Mikrotast used in connection with 
degree saddles would thus indicate 
nch instead of .0001-inch if used in a 


degree saddle. Consequently, Mikrotasts 
idjusted for this 5:1 ratio of 90 de 
saddles and are marked “for 90 degree sa 
seed 


CIC ni} 


These large saddles are especially usetf 

replacing micrometers, expensive straig 
edges and other devices—during spheri 
hollow or cylindrical grinding operatio: 
ilso for checking camber and wear on roll 
where accuracy is of great importance. T! 
ratio of expansion of the cast iron body « 
these gauges is practically the same as us 
in the manufacture of rolls whereas oth 
appliances are often made of a lighter n 
terial to reduce the weight, resulting in e1 





re feoaea nega rors due to temperature changes and 





+} 


- fluencing in turn the accuracy of 
measuring operation. 
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For checking broken surfaces, for instance, checki1 ver tl 
spiral reamer, the angle must be in accordance 
es. five teeth for instance 
gle. In this latter case the dial reading must be mul 
plied by a constant (.9 for a 36 deg | 


angle) 

MIKROTAST EXTERNAL TAPER 
THREAD GAUGES 

Two variations of the Mikrotast saddle 

Mikrotast 


requiring a 36 degr 


Cit 


AND 


gauge al 

external taper gauges and Mikrotast thread 

tuges. The former consist of two saddle gauges 

ted by a bridge piece, with special end stop. B. & 
| 


S.. Morse and metric tapers may thus be 


checked wit 
reat acc uracy 
© ia l » diawmotos , 
For checking pitch and core diameters of extert 


‘ads an ordinary Mikrotast saddle is equipped 


if 


itable locating pieces and gauging points. P 





ind outside diameters of right and left-hand taps wit Mikr 
three or four flutes from 14-inch diameter upwards a1 — 
; - 
cked by the attachment to the Mikrotast of an ai nitcl 


1 
} 


ular frame with two interchangeable fixed locati 


LL 

ints and one moveable gauging point. A it a 
vantage of these gauges is a constant and even pressut Jur t 

x operation, due to the fact that the Mikrotast t 

MIKROTAST INTERNAL GAUGES 

Internal gauging offers more difficulty than external gauging. For 

rnal diameters a standard adapting unit with four ( tl ) conta 
points has been chosen, one of which is moveabl uning thre 


ng stationary points of abutment. Krupp 


made as fixed gauges, preferred for mass 


product 1 r t 
-s, and self-accommodating, used where a greater variety of 
handled. 

With Krupp Mikrotast internal gauges it is possible t ntrol any 
ind every part of a bore of practically any diameter and depth—blind 
holes right down to the bottom. (Ordinary plug gauges or veal 
liable check of the bore to a 


7 ‘ier 
comparatively shallow depth.) 


For checking holes of medium depth both the fixed and self 


lating type of internal Mikrotast can be fitted \ 


vit a nt 
This will be found useful while checking work on a grin der, consid 
ly reducing the movement of the tailstock under this operat 
For checking deep holes only somewhat primitive methods were avail 
le, requiring great skill of operation. By connecting a special self-a 
mmodating gauge and Mikrotast to long extension rods, suitable fo 


meters of 2-inch upwards, each extension being about 50-incl 
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Fixed Mikrotast 
internal gauge | 
with angular 
transmission 
socket, inter A 
changeable 





shaft, and inter “ry ot 
’ dal 
changeable ; , 
] ib] 
measuring . 
plate : 
l 4 ; 4 
K , 





length, a most efhcient combination for checking deep holes of pract 
ally any depth has been created 

As an example of practical adaptation of the instruments we ment 
the operation of checking moulds for casting long tubes. If these mou 
are contracting or expanding in any particular spot the tubes will 
here to those places and thus spoil both the mould and the tub 
Mikrotast internal gauge for checking moulds for casting long tubes 
previously described has a range of .096-inch for one setting, when us! 
a Mikrotast 48E with .002-inch graduation. 

Mikrotast internal gauges may also be used for checking the bor 
langed roller bearings, an angular socket 


the outer ring of double 
pistol grip lever making it possible for the flange to be passed. 

Mikrotast internal gauges are also made for checking internal tay 
and for checking the pitch diameter of nuts from '/y-inch to 2-inch, 
one adaptation, and for internal threads above 2-inch in another 

There are still other applications for checking lead on taps, with 
without test bench. Taper or cylindrical rollers may be checked on a tf 
ture with electrical signalling device, showing a red light when roller 
undersize and a green light when roller is oversize, with no light sh 
ing when roller is within set tolerance limits. 

Hobs, spur, worm and bevel gears, racks, etc., may be checked wv 
Mikrotast special appliances. The Mikrotast itself may be used right s 
up or upside down or in horizontal position without the slightest eff 
on the accuracy of the reading obtained. 


Every purchaser pays the cost of selling him the goods he buys. It 
the seller's business to use every means to keep the selling cost low 


make the service worth all that it costs. 











ag 
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Description Of 
Linear Dividing Machine 


(Gaertner Scientific Corporation) 


HE machine is designed to operate entirely automatic and will permit the 
dividing of scales of practically any description in metric or in inch system, 
from the finest mic1 

scales on flat, beveled or curved surfaces. The machine is operated by a 


4 H.P. motor and provision is made 








speed about 30 lines can be ruled te 
The bed frame of the machine he ind ide f high ide 
ist iron, so designed as to give the greatest tilines without undue weight 
After rough machining the bed frame is heat treated in order to remove any 








strains and prevent warping. The bed casting has a three point support on whicl 
. a machined and accurately straightened The id urtaces fort 1 60 
ism on one side and a flat surface mm the other The rear side of the bed 
ame is extended in a prismatic guide on which the micrometet scopes 
an be clamped so as to reach any part of the machine On the side 1s 
yunted the tracing mechanism and the shaft with gear and lever hanis 





operating the machine 
The Carriage 15S 41 inches by 9 inches and 1s made oft the same high grade 


ast 1ron as the bed 




















weight of the carriage is ti up to the large extent [ four ball bearing 

llers mounted on adjustable spri and ri ( tracks accurately 
parallel to the guiding su es. The spri pre F the r easily 
adjustable so as to provide Ti the different we t rw k whicl d « 
the carriage, and to always assure the least pe ible resistance in moving the 

riage 

Fig. 1 

The lead screw is cut of a high carbon steel selected especially for this pur 
pose, which is of the finest and extremely uniform structure, « ring absolute 
straightness and long wear. The pitch of the screw is 1 mm. * le of the 





thread is 50° which angle has proven by experience most satisfactory tor best 
wear. The expansion coefficient is .000011 per unit length per degree Cer 
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ttacl! ed t ‘ n ¢ 1uto!l it t ed ‘ 
+ of the screw 1 regulates the a t of thi vy. A 
s attached to a which engages with the et whe han. “8 
ted clockwis¢ 1 when turned in the opposite ect O 
the disk a stop 1 pel inentl itta ed N . 
S unted i tne lis rotatable 1 retere t e first dl 
[he tracing m«¢ i suppor ( 1 substantial 1 icKet I 
) I which it in be shifted b ind forth t the 1 ed f | 
ed and lowere« ea f the ati screw arra eR 
' 
Fig. 3 
[he pressure is applied to the engraving tool by mea fa t 
ntained in compartment “M,” adjustable by a nut. Four springs are furnish 
with the machine and may be interchanged, depending upon the finen¢ t 
ines desired. In ruling lines of microscopic fineness, the spring contained 
partment ‘““M” is removed and the weight of the tool and supporting | 
is counter-balanced by a light helical spring placed on the projecting screw 
ijustable by a nut. The rocker arm ““O” serves the purpose of lifting and low 
ring the tool and is operated by the excess motion of the rack at the beginr 
1 the end of each stroke. The set screws “P”’ re g e the ler xth f line ind 
re tightened in place by screws. The drum “Q” governs the type of rulis 
red. Five drums are furnished with the machine, each giving a specific typ 
ruling. 
Motion of the lever arm “A” (see Fig. 3) is transmitted by ea a 
clutch at the center of the lever “S*’ to a spur gear which et 
3 Ps 
; 
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| ¢ ] ] T | + 1] 
K nted S é I The K Jidl 
thy , rn! + ; ; y + ' + 
ieny 1WI1SE ple 1Zeg t ( € 
ering the er tool. The in the e is 
] } t t ’ 
ing tool and must be sufficie € ( ‘ e st 
+ ] + + ] + 
mechanism permits the ruil es | f L-il 
} ' ; ' ] tant ] ] nda 
me inis 1S \ ted ¢ S 1 § ve and 
| + ] na ] + n! 1 
rererence lO SCdli¢ G ex ) | S l 
} + , + + 1 ‘? | + ‘ , ~~ - " . 4 
The autor ry S tw graduated wheels (see Fig 
] 1 } nad re] ‘ y 2 th uw} »] > 11 lo ' 
closed in a | and elease ve Bo wheels are divided into 10 
1 ‘ 1 1 
e: n of the one wheel being ¢ ‘ to one line ruled, while 
V e otne iS € ent t ines ed. Each wheel arries 
ened ste¢ dis wit t W eve engages whe the wheels 
1 1 
+} tr nociti 
the eutral f 1 

















1 1 
The whee S Te I tate 
connecting arm Working 


meter bar in 





1001 lines). To set the aut 


wheel at 10. When the 101 





wr 
into degrees centigrade of whicl 


temperature is zero. By m 


responding to the temperature of 


matically compensated 


A small lever “W” proj 


disengaging the nut fr 
motion of the carriage in 
ing screws accessible from 


weight of the carriage on tl 





much as the screw has been corrected 


} } x] 
Dat 

@| y paw 

na il ol 


y setting 


the 


cting 
ecting on oO 


eC } > 
e threads 


he guides c¢ 


tor 20° C., tl 


and ratchet wheel system operated 


the main shaft. If it is desired to 
of divisions required is 10 
set the first wheel at zero and tl 





] 1 j 5 1 
is ruled the lever engages in the 
1e transmission of the machine ca 





or the machine, serves the purp 


graduations. The scale is 





5 


is equivalent to 2 degrees 
he arc for total length at 
he index on the temperature scale 
machine, the total length error is 
ne side of the nut serves the purp 
1e screw, thereby permitti: 
1e screw. The carriage has four a 


ich are intended for maintaining 
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Check any of the publications you want. Remove the page and send 
g with coupon to INSTRUMENTS. They will be forwarded to you (] 
| (] without cost or obligation. 
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Acid- sco very? Gauges—Pressure and Vacuum 
Acid-Alkalimeter for pH deter Sect s 1 and 2 of the Catalogue ft Th 
ns i jescribed in recent literatur Budenberg Gaug ( , Ltd., Broadheat 
ed by the Palo Company l West Er g 


rd St.. New York, N. Y nig Tega JE kana ce Paige we 
Bz uusch & Lomb Magazine cov me J ressure gauge testers, M 








July-August issue of this paper is ( i 
time the anniversary number and Graphic Meters 
very interesting articles: A Short B Naess , I Esterline Angus ( 
History of Bausch & Lomb; Science i th ny, Indianat ae ; sles 
B. & L. Microscope; That Eyes y se cia leteiy pid Chart Feed Gr 
Better and Farther rhe paper i iblished Motors 
t scl © on Yptical Company ° ‘ 
“pre = y ae ee pany, Just Why the De Vry takes Better 
hester, | ing, 2 
Movies 
Binoculars and Telescopes lovies 


A catalogue of Binoculars and T th ' i by The D 


has recently been issued by W. W ts n & a 
' Sons, Ltd., 313 High Holborn, London, ” : 
| England Let Tag Instruments Stand Back of 
Business ey Your Milk 

; tee a 


Published bs Skit Sherman & Esseler, B . 948 of the ¢ I Ts } Mf¢ 
Inc., Boston, ites. Some of the short Co., 18 Thirty-third Street, Brooklyn, N 
rticles ¢ r modern Alchemy, Leisure for Y “on } PI I 

suffering eed ss saved a lernageney: iar Ta 


Blending Calculator Minimeter—A Water Column Micro 
tal 947 of the ( J. Tagliabue Mfg 


; Gauge 
Co., 18 Thirty-third St., Brooklyn, N. Y § 





Pamphlet Bar 145F ied by the Askania 
a handbook cov Sigg use of the Tag \ ' 1 “tee 
‘ < ad Verke, Kaiser 87-88, Berlin-Frieder 
1 Blending Cal Get - nee (eee 


Camera—Pocket Roll Film cnieeaaam autores e's adete 
Price List No. 1127 covers the Leica Pocket rat t withir 1/1 f a millimeter 
Roll Film Camera of Ff Leitz, Inc., ¢ water. This leaflet printed in English 

East 10 Street, New York, N Y Oil Refining Bulletin 

Cameras, Lenses and Accessories Bulletin No. 918B published by the C. J 


\ — n & Sons, Ltd., 313 High Hol I ie Mfg. ( 18 Thirty-third St 
rn, pom yn, W.C.I., England, have is Br klyn, N. Y vers the pplication of 
j illustrated catalogue of Photograpl Tag instrument t 1 refining 
Cameras, Lenses and Accessories Photometer 
Cheanist Analyst Me Row Made | Poa. eee 
The July issue of The Chemist Analyst i l Palo ( 








1 by the J. T Baker Chemical Co., , 2 y, 1 W 23rd St.. N *" rk, N Y 
llir sburg, N. J. has an interesting article Psychrost:z 

1. ad Sy rostat 
titled ‘‘An Improvised Photomicr neagg 


ef graphic Sauk = svchrostat . 5 } 
Apparatus.”’ one Air “P As Apert anes ae coc 
Dynamometers f Form 226 issued by Pat 
The Place of Field Testing in Industry’ pany, Boston, Mas 
s the title of a booklet published by John 
Chatillon & Sons, 85 Cliff St., New York, 
Y 


| " 


Pyve Pyrometers 
A recent mailing of the Pyrometer Instru 
, . ment Company Howard St., N York, 
Dynamometers N. Y., gives a number of testimor or 
GEA 544 published by the General Electric their optic 
Company, Schenectady, N. Y., illustrates 
nd describes their dynamometers 


al pyror r 
Pyro aa 0 Revemmionie 


er ~ A new bulletin issued by Dr. Rudolf Hase, 
Engineers First—Salesmen Afterwards — Germany covers the Pyro 


s the title of a recent mailing of the Ba “§ tion pyrometers, sold in this 
Corporation, 247 Park Ave., New York, Pyrometer Instrumen mpany, 5 Ne 
 - ard St., New York, N. Y. This bulletin 

Experimenter printed in Gert 





Th General Radio Company, Cambridge, Refinery rng Contogue 
M cover the following articles in the ( i t Refinery Supply ( , 
August issue of the Experimenter Magneto- roles Okla » covers “th Ac-Me Pocket Cal 


riction oscillators; Type 330 Filter Sec- culator, Ac-Me R rding Gravitometer, A 
ns and Silicon vs Nickel in Transformer Me Gravity Balance, Ac-Me Vapor T 
Design. Bomt 
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Bulletin 113 of the Gaertner S 
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eo | As I »\ Ss I lists their rotatior Inert 
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Bulletin No. 955 issued by the C. J. Tagl 
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, oe +} -” savings eff rl 
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Tachometers 
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METERS 


IN AUTOMOTIVE USE 


For many years now Hoyt 
Meters have been regarded as 
tandard in the automotive and 

rage battery trades on a 

ide variety of test equipment 





Ruggedness and careful con 


1 


Flush Mounting D. C. 
Hoyt Switchboard Meter 


uction are the reasons for the 


manence of Hoyt Meters 


nd 


nd tern mer - 
1 


HOYT ELECTRICAL INSTRUMENT WORKS, Boston, Mass. 














“ FEDERAL 


“g 
ae 4 
DIAL INDICATORS 
Comparators Fabrice Gauges 
Amplifying Gauges Rubber Gauges 
. Thickness Gauges Tap Comparator Gauges 


Depth G: aS 
Thread yeae init Gear Tooth Comparators 


Pitch Diameter Gauges Cutter Testing Gauges 
Cylinder Gauges Internal and External 
Paper Gauges Grinding Gauges 


FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 WOODWARD AVE., DETROIT, MICH 

















RELIANCE YW 
TACHO BSG 

/\ 2 

— > Booklet No. A-9 
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SURFACE SPEEDS, (Company 
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Current Literature Review 


l Abstracts on instruments of interest to 
instrument readers 


Seeeenenieeeneninennnn el 


— 


3 = 





The Measurement of High D. C. Potential Differences with Applications 
Calibration of Electroscopes and Electrostatic Voltmeters. W. | 
Jl. Opt. Soc., July 1928 » PP 72-76 








An arrange g r 
f which high D.( | 
given by ordinary high voltage electrostatic voltmeters. Simple equations of design 
hich if scrupulously followed i giv racy no matter how high the D.( 
The applicat € this me he cal lectroscope is giv 
An eeneewed Dassseemeter ow Testing Rlenest Steel. B. J. Babbitt, 
Soc., July 1928. pp 47-58 
The increasing u f cobalt steel in th ha 
oe " non } 7 wei 
bar f The l 4 
gnetiz rees req { ( rmea f 
t k vI t Bu [ I lat gult t req 
r perator for reaso! I pt g ol 
less it is practically rebuilt thr hout. The permeameter described in this article 
by the Bs gnetic Mat vials Dis n at the Hawthorne works of the Western Electr 
} hief sin ~ ieamieaamaale mmercial perr mehed 


Deda meet Communion of Laos Water Meters. (Projektierung und 
rung grosser Wassermesser. ) Siemen S Zeits, os 1928, PP 309 
The Venturi tube f I irement is take ie 
Overcoming the Irre wsihekioa | in Resolving ‘Sante * the Dark. Field Microscop: 


(Beseitigung der Unstetigkeiten im Aufloesungswermaegen der | 


feldmikroskope.) J. Groeneveld Zeits Instrumentenk, July 19 
349-352 
he problen th 
Severe Optical “Arrangement i Observing the Telescope Bubble with Levels 
(Ueber einige optische Vorrichtungen zur Beobachtung der Lib: 


bei Nivellierinstrumenten.) K “baer eden Allgemeine Ver 
ecneennen, May Mm 192 8, Pp. 286-290 
Several ng ss nd the sults obtain A 
On the Mutual ‘Geisession 2 Aerial Patenke "akg Me >ans of Enemsens Pr 
jection. (Ueber die gegenseitege Orientierung von Flugaufnal 
ojektion.) C. Schmidt. Zeits fuer Verm« 


r 


tels gnomonischer P 
June 1, 1928, pp 3 
T he nversion f om togrammetr space rdinate int the urth = surf 
tem are taken uj this installmer 
The “Acid- Alkalimeter” 3 a Direct- Reading pH Meter. K. Goode, Jl. O; 
July 1928, pp. 59-71 
Methods of determining pH of solution are giver The various instruments 
author for this purpose are mentioned. The final instrumer lesigned by hit 
some detail.—M.B.R 
Tests and Inspection in Rubber Footwear Factories. Rubber Age, July 
pp. 433-434 
The subject briefly considered.—M.B.R 
Plasticity and Elasticity of Rubber. A. Van Rossen and H. Van der M 
Rubber Age, July 25, 1928, pp. 438-440 
Reprint of paper presented before the International Congress of Testing Mater 
dam, Holland, Sept., 1927 
The instrument for making the easurement is described.—M.B.R 
Balancing Fengeesnes in Shell Type Transformers. G. D. Clark. Pow 
17, 1928, p. 113. 
The temperature distribut in these transformer riefly discussed 
Investigation of a “pore in ‘Graphical randy J. P. C. Southall. Jl. Opt. 5 
July 1928, pp. 1-14. 
Reprint of a paper delivered before the Optical Society of London. The articl 
lowing subjects: the f ray and th _ iction of its path, the focal 
ponent optical systems, and the focal benet hs, the focal points of the 
the magnificatic ratio in the Sogittal Section, the refracting power 


M.B.R 
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BUILT TO YOUR SPECIFICATIONS 
EXPERIMENTAL AND MODEL WORK OF ALL KINDS 


W. A. Schaerr, 356 Gold St., Brooklyn, N. Y. 


FORMERLY INSTRUMENT MAKER FOR ROCKEFELLER INSTITUTE 


| -SPECIA INSTRUMENTS and APPARATUS 








DON’T GUESS! TEST! 
Use 
STANDCO Ohmers, Megohmers, Ground-Ohmers, Tachometers, 
Tachoscopes, Speed Indicators 
HERMAN H. STICHT & COMPANY 
21 Park Row New York, N. Y. 








THE TAPLEY PERFORMANCE METER 


(Self-contained, no outside connections) 
for the measurement, and details, of the go-ahead ability of any motor vehicle, either on a 
ide or level road Including Carburetor Adjustment test, and Friction test 
Also, a Brake Testing Type (for Official and Technical tests) for the measurement of the 
stopping ability of any power driven vehicle. May be used at any speed above 10 miles per 


our, whether on level road er not, with an average error within 1%%. 
Write for details 
E. C. CHESWELL, Melrose Highlands (77), Mass. 
U. S. A. Distributor for Messrs. Tapley & Company, Totton, Southampton, England 








Portland Meters and Counters 


For Rugged Heavy Duty 
Measuring and Counting 


Remarkable Accuracy and Endurance 


ADDE & COMPANY, Portland, Maine 








“FENNEL” 


LEVELS, TRANSITS & TACHEOMETERS 


are Surveying Instruments of highest Precision 
rite for Catalogues to 


OTTO FENNEL SONS, Kaasel, 85, Germany 
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SPECIFICATIONS NpUSTRIAL + SCIENTIFIC pict centaitis 
C. W. PETERSON, 6243 Wentworth Ave., Chicago, III. 


Formerly of the University of Chicago 











BETTER W¥THAN A SLIDE RULE 


Otis King’s Calcutator 
A ne instrument with piral ale that doe all the 
rk f ile ’ , t ' 

slip stick with exact 
Used for multiplication 
mal conversions, proportior ratios D 
Kasier t use then a slide rule Lasts a lifetime 
PRICE $10.00—SENT (¢ Oo I) Ik DESIRED 
A. S. ALOE CO., 1823 Olive St., St. Louis, Mo. 
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INSA-LUTE CEMENT (liquid porcelain} 
Used by leading manufacturers for assembling and insulating 
TECHNICAL PRODUCTS CO., East Liberty P. O., Pittsburgh, Pa. 


Manufacturers of Industrial Cements 
Write for catalogue. 
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Ihe Emscher Leveling Rod (Die Emscher Nivellierlatte). O. Hellwis 


» a ye 4 421.4 
eine Verm sul \ I ten, } ‘ » 9235. pr 481-483 


The String Level (Die Schnurlibelle). A. Schutte. Allegemeine Vert 


Nachrichten, July 25, 1928, pp. 483-484 


Magnetic Surveying. W. H. Fordham. Oil Engg. & Ti 
169-17] 

The Effect -y Leaky Exhaust Valves with Diesel Engines and the Observati: 
the Value During Operation by pheans of The rmocouples. (D 


undichter Auslassventile bei Die schinen und die B 
ler Ventile waehre les Betriebs te.) O 
oie ens-zeit ] e 1928 DI 382-384 


Further Developments in Photo-electric Photometers. C. H. S 


Smith. Trans. Ill. Eng. Soc., April 1928, pp. 428-451 
Results of Practical Experiences in Photo-electric Photometry. W. F. | 
C. E. Horn. Trans. Ill. Eng. Soc., April 1928, pp. 419-427 
i 
\ 
vat \ { 4 k k ; 
Photo-electric Cell Photometer. C. Deshler and H. Schroeder. T1: 
Soc., April 1928, pp. 391-418 
t 4 I kK k | l 
Preliminary Report of Measurement of Variation of Energy in the “Vita S 
rum” of the Sunshine in Kansas. J. S. Hughes and R. L. Pyx 
Ill. Eng. § March 1928, pp. 233-246 
7 
May to Oct 4 
t Abs. | K 
Photometry and Ww att Mienwene sments of Inc: viliseount Lamps on Ordinary 
Circuits. C. H. Sharp and E. D. Doyle. Trans. Ill. Eng. Soc., Ay 
pp 383-390 
reg tors. Sixty-cy i 
Abs. Bull K k R 


Standardization of Methods of Heterochromatic Photometry. A. H 
Trans. Ill. Eng. Soc., April 1928, pp. 361-382 


k 
A Sheses fie ‘Controlling he Rate of ‘Cooling aa Heating of the Haug 
Hanson Thermostat. J. D. Grogan, Jl. Scient. Insts., July 


217-219 


H ton-H 





M.B.R 





A Simple Method of Measurement of C pacer and High Resistance by M 
of a Thermonic Valve. G. R. Toshniwal. Jl. Scient. Insts., July 
219-221 
( 9 a cat a m . a hase 1 dis ging it throug 
pro\ } 5 rid 1k } haf ip Sree Ye 
value of a very sn , by ting the char current. By a s 
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nperature of the Under-Water Spark as Computed from Distribution of In- 
tensity in OH Absorption Bands. E. Wilson. Jl. Opt. Soc., Ju 928 
7-46 


ve OH+4 


MBR 
esting Brine for Presence of Ammonia. C. E. Anderson. Power Pt. E1 
July 1, 1928, pp. 731-732 
Ammonia in Brit 
[The Herbert Cloudburst Hardness Testing Machine. Eng July 6, 1928, py 
28-29 
rst hardness testing 1 t $ ribed l 4.M. W 
\ Single Derivation of the Working Equation ad M: ignetic Variometers for Ver- 
tical and Horizontal Intensity. ©. C. Lester. Bi of the Am 
Ass f Pe troleum Geologists, August 1928, pp 855 860 


Testing ol Work a oad to gs nig M. R. Sumn 1G. E. Bal 
Elect Rail Jl., Aug. 25, 1928, pp. 295-296 


An Optical aceeder of Combustion Conditions. Eng Soiler House Re 
Aug. 1928, pp. 69-70 
le d t raph,’ made by Karl Pr I 


Coefficients of Venturi Meters and Reynolds’ Criterion. WW. S. Pardoe. E: 
News-Rec., Aug. 28, 1928, pp. 281-282 

Photomicrography in Natural Color. T. 5S. Curtis. Jl. Amer. Ceram. Soc., A 

Spi 1928. pp. 609 632 


Spray Room Control with a Camera. H. E. Davis. Jl. Ar Ceram. § A 
1928. pp 639-643 
Gehan Temperature as a ‘Load ‘loin for Oil Engines. E. C. M 
J] Amer. Sox Naval Engrs., Aug 1928, pp 496 
I ler S br fl 3 
\ Thermionic Voltmeter rm ‘iistintbie the Peak Value and the Mean Value of 
an Alternating Voltage of any Wave-Form. E. B. Moullin. Jl. I: 
Elect. Engrs., Aug. 1928, pp. 886-895 
ots ve-form. Ar 
Theory of the Double X-Ray Spectrometer. M. M. Schwa: ild. Phys. Re 
Aug. 1928, pp. 162-171. 


lhe Measurement of Ultra-Violet Quanta by Fluorescence Photometry. \W. 7 
Anderson and L. F. Bird. Phys. Rev., Aug. 1928, pp. 293-297 


th 
I | 
j for ratels ¢ ' 1 f ¢} ler 


On the Reache ee a of Thermal Capacities with Particular Reference 
to that of Molybdenum. T. E. Stern. Phys. Rev., Aug. 1928, pp. 298 
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tric Co., and one-fourth to Selmar R 
Siebert. Pat. No. 1,679,215 

GAUGE AND RECORDER. Henry Ff 
Wright, Huntington, Calif Pat N 
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Pat. No 1,679,524 
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London, England. Pat No 289,278 
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tarlier, France. Pat. No. 289,299 
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OIL, ETC. A. Ter Vehn, 2075 Riva- 
devia St., Buenos Aijres, Argentine 
Pat. No. 289,337 

ELECTRIC METERS. Landis et Gyr. So 
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Pat. No. 289,375 
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ELECTRICAL TESTING INSTRUMENT 
Georg Jerkeley Rolfe, Londor 
land, assignor to Evershed & \ 
Pat. No. 1,681,367 

THERMOSTATIC CONTROL. R 
Tice, Monterey, Calif., assignor 
half to Arthur L. Holcomb, § 
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Pressure Regulation in Vacuum Distillations. G. H. Richter, Ind. Engg. Chem., 
July 1928, p. 682 
edle valve from the | f a Tirill | 
vi H 
Remote Control-Industry’s Magic Carpet. D. H. Killefer, Ind. Engg. Chem., 
July 1928, pp 683-686. 
sting article re ‘ M_E.H 
Modified Scale for Pfund Color inal co. Use on ad Sirups. J. J. Willa 
man, Ind. Engg. C hem., July 1928, p. 701 
cale for use with | l j ribed M.E.H 
Coke Tumbler Tests. A R Seat and D. W. Gould, Ind. Engg. Chem., July 
8, pp. 725-728. 
mee: of physical tests of cok have beet tumbler l f Jesign sug 
hy W. A. Haven, and ited { the A. S. T. Mi—MBH 
Accelerated Tests for ee: Settling of Shemeene in 1 Paints Sidney Werthan and 
H. Wien, Ind. Engg. Chem., July 192 » PP. 729-732 
s factors affecting tl settling rat tendency | rat cont 
factors are described and mthods f \ nil tt | i i 4 ttled cak 
ven M.E.H 
Degree of Wetting of Silica by Crude Petroleum Oils. F. E. Bartell and F. L 
Miller, Ind. Engg. Chem., July 1928, pp. 738-742 


The adhesion tension of various crud iinst nd of t relat I-displacing abili 
of different aqucous solutions are discussed and method 1 apy f f irement 
jered.—M.E.H 


A Micro Saybolt-Type Viscosimeter. Stuart M. Rogers and Linder R. Adkins 
Ind. Engg. Chem., July 1928, p. 742 
4 metal viscosimeter takir 8 m| f samp! 
f M.E.H 
Composition of Vapors from Boiling Binary Solutions. D. F. Othmer, Ind 
Engg. Chem., July 1928, pp. 743-746 


A simple, rapid method for the determinatior f tl relation of t posit f a boil 
ry solution and the vapors | n presented. A mpact nsi\ parat | I 
Jata of such accuracy as might be re red in tl j n of 





scribed. —M.E. H 
Apparatus for the Micro-Determination of Dissolved Oxygen. Thomas G 
Thompson and Rober t C. Miller, Ind Engg Chen ; July 1928, p. 774 

Ar — quiring l l. of I lu 1 for the d 

t a demied xyger hel MEH 

A New Slesien of Aaoaeien ion Fig evan Boundary Method of Determining 
Transference Numbers. Edgar Reynolds Smith, Jl. Amer. Chem. Soc., 
July 1928, pp. 1904-1906. 

A moving boundary cell in which the boundary may | returned to tl tartir point for 
letermination any number of times lescribed. The 1 surer t th th ipparat 
pendent of any tube calibration M.E.H 

The Catalytic Action of Neutral Salts. The Effect of Normal Alkali Sulfates on 
Alkali Acid Sulfates in the Ketonic Splitting of - ag Acetoacetate. 
E. A. Goodhue and H. L. Dunlap, Jl. Amer. Chem. Soc., July 1928, pp. 
1916-1922 

4 pparatus has been ie 1 for accurately measuring tl locit = it higher 
eratures and over a | loft vith I ols MEH. 

A Method for the “cA “a ‘Seaielesiel Sania of — Systems. F. E 
Bartell and F. L. Miller, Jl. Amer. Chem. Soc., July 1928, pp. 1961-1967 

A method based on the capillary tut principl vas d loped for t termination of the 

nterfacial tension of liquid-liquid systems. Two somewhat different tyy f apparatus wer 

ructed and are here described.—M.E.H 

Results of Practical Experience in Photoelectric Photometry. W. Little and C 
Horn, Trans. I.E.S., April 1928, pp. 419-427 
ver thor hly pr t 





The photoelectric cell photometer has pr n th if I t } 1 
rade it indispensible They are it the Electrical Testing | te 
s for the measurement of incandescent lamps on tl pectrophotor I 
sion of light through filters and n th jist 





Devslegmnonte 1 in Photoclectric Picseounetere. C Sharp and H. Smith, Trans. | 
E.S., April 1928, PP 428-451 


This paper summarizes the ss which has been made in developing photoelectric photor 
t the Electrical T sting ‘Lak ratories. Four — ystems are described, all of wl 
een given practic il we There nd have shown th | bil I ph 


New Precision in Cosmic Ray ismieimemetee Yielding Sictenien a Seecram 
and Indications of Bands. R. A. Millikan and G. H. Cameron, Phys 
Rev. , June 1928, pp 921-930 
A method is described wld h leads to greatly increased pr n in th irement 
of “the order of one electrostatie unit.—M.B.R 
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. New Method of hag —5: he the Oscillations of a Circular Compass. O. M 
enssen, Phy zeits. May 15, 1928, pp. 295-300 

A Conia locker Tube Voltmeter. H. M. Turner, P: st. Radi 

Engrs., june 1928, PP. 799 801 

“ee ; 

\ Simple Geeaibic Method for the Determination of Galyanometer and Flux- 
meter Constants, With a Note on the Measurement of Intense Magnetic 
Fields. A. Ferguson and E. Ir . Pre Phys. Soc. I nd., April 15. 1928 
sp. 95-106 
PP. leals tl 


th circ tI tar 
Standardization of Methods of Heterochromatic Photometry. A. H. Tay] 
Trans. I.E.S., April 1928, pp. 361-382 





ee PnuRar Seal sagulie of shotomenticteaticot:4 ble M 
O re made by flicker phot ter, I nit bserver I 
shot M.B.R 
Photometry and Watt Measurements of Incandescent Lamps on Ordinary A.C. 
Circuits. C. H. Sharp and E. D. Doyle, Tra I.E.S., April 1928, py 
383-390 
» bes red of rdinary A. ( M.B.1 
Photoelectric Cell Photometer. C. Deshler and H. Schroeder, Tra: L.E.S., 


April 1928, pp. 391-418 
rt} visual com I 
by climingted. 206 
Some Macbods ad ara the Intensities of Spectral Lines. W. Childs, Pri 
Phys. Soc. Lond., April 15, 1928, pp 132 148 


e of the band spectrum of h . De 
Rc Electrical Methods of Hygrometry. P. W. Burhidge and M. Alexander, P: 
5 »*hys. Soc. Lond., April 15, 1928, pp. 149-155 
Microscopical Investigation of Artificial Silk Fibers. L. G. Lawrie, J. S Dye 
Coloarists, March 1928 > PP. 73-78. 
tioning fibi given, also for swelling of fibres.—Abs. Bull. Kodak Re: 


The Measurement and Calculation of pressure losses especially in the Open 
Hearth Furnace. (Messung und Errechnung der Druckverluste insbs 
sondere in Sumens-Martin Oefen). W. Heil, Archir fuer das Eisenhuet 
tenwesen, June 1928, pp. 729-740 

Pressure losses in pij nd critical feration of the 
t ( sin differ I sured i slated 1 ilt 

Discharge Tube for photometric Measurements especially in the Ultraviolet. 
(Entladungsrohr fuer photometrische Messungen insgesondere in Ultra 

violett ) E Lau, Zeits Instrumentenk, June 1928, pp. 284-285 

Devdligment of oieseanaten for Small Lengths. (Beitrag zur Entwicklus 
von Dehnungsmessern kleiner Messlaenge). K. Boettcher, Zeits. Inst1 
mentenk, June 1928, Pp 285-292 
nued from page 247 Th ollowir s taken up in th ncludin 
etrors of the extens meter: ‘caliber tion of the new extensometer; illustratior f 

extensometer 


Seunilitdilieaion in Microscope Construction. (Zur Normalisierung im Mikrosk 





phan). C. John, Zeits. Instrumentenk, June 1928, pp. 292-299 
thor makes a plea to microscope builders to standardize so that the parts of one n 
fers microscope will be interchangeable with that of anot! H a tabl 
I wing values of the following manufacturers: Zeiss Leitz, Reichert, Winkel, Seibert, Hemml 
lartnack, Kremp, Busch and Voightlaender. Numerical aperture of the objective, focal lengt! 


enlargement of the objective and enlargement of the ocular 
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VACUUM METERS. W. ( Her 


A. Kroener, 3 Sandeldamr ‘H 





“Main, Germany. Pat. No. 7 
WEIGHING APPARATUS. T. S. M 
6 Stamford St., London, England 
No. 291,895 


MEASUREMENTS. |! 
jor ) Pacer fridue St 
te Saalend ’ Pat No. 291,907 
AU TOMATIC REGULATORS. B.R. \ 
ind B I Wingfield, Br 
West Drayton, Mi ddlesex, Englar J 
TOTALIZATORS. G. A. Julius, ¢ 
Chambers, Castlereagh St., Sy 
Australia. Pat. No. 291,959 
COUNTING APPARATUS. Perfecta M 
ers, Ltd., and F. G. Small, N 
zal Grovy : en Green I 


ELECTRIC 


THE RMIOME TE RS. E. ¢ R. Mark 
oln’s an Fields, London, Er 

Pat. No. 292,018 
GYROSC OPIC APPARATUS. G. H. ¢ 
8 Dalmeny Ave. and Aircraft P 
Ltd , 4 Broad St Place, Londor 


land. Pat Ni 292,051 
INDICATING INSTRUME NTS. B 
Gauge Co., Ltd., and ( W l 
Woodfield Rd., Broadheat 
tricham, Chesire, England. P 


GYROSCOPIC APPARATUS. L. M 
ier, 133 Avenue Felix, Lyon I 
Pat. N 290,203 
SPEI DOMBTERS. Etablissements I 
er Suzanne, Levallois-! 
Seine, Fran Pat. No. 290,21 
G: ne AN. ALYSIS. Soc. L’Air Liqu 
Pour L’Etude et L’Exp! 
Procedes G. Claude, 48 R 
I re, Pa France Pat No. 2 
DEL IVE RING ME ASURED QU ANI ITI 


INDICATING LIQUID LEVEL. E. S 
17 R Duret, Paris, France. Pat 


00 304 

DETECTING LEAKS, ETC. T. S. | 
Ya Fulham Road j 
“ yicken, 16 Redcliffe Gardens, I 
ngland. Pat. No. 290, we 

GY ROSC OPIC COMPASSES. D 
er, 15 Victoria St., Lon thy ind \ 
Hight, 11112, 197 St., Holl 
York. Pat. No. 290,392 

INDICATING LIQUID LEVEL. kK 
Forge, Ltd., and E. A. Aylwir 
stall Forge, England. Pat. No 
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[ Instruments and accessories used for measurement, inspection or l 
0 control in the industries and sciences. {i} 


If you are unable to find what you require in the Buying Section of In 
Industrial and Scientific fill in tl 


will obtain full particulars for you without 


struments > form on page 23 and we 


emis Give complete in 












formation of requirements 


Al — 
Ce 


mie Fennel Sons 
ALTIMETERS 
Taylor Ins I t ( panies 
AMMETERS 
Indicating 
Hoyt Electrical Instrument Works 
Rawson Electrical Instrument Company 


Recording 
Bristol Company 
ANEMOMETERS 
Taylor Instrument Companies 
BALANCES 
BAROMETERS 
Aneroid Mercurial, 
Colonial Suppl 
Taylor Instrument ( 
BR —_ TESTING METER 
>. Cheswell 
sient DIOXIDE METERS 
Tagliabue Mfg. Co., C. J 
CARBON MONOXIDE METERS 
Tagliabue Mtg. Co., C. J 
COLORIMETERS 
Tagliabue Mfg. Co., C. J 
COMPASSES 
A. § 


Recording 
y Company 





Aloe Cor 

Otto Fennel Sons 

Taylor Instrumer ( i 
CONSTRUCTION OF SPECIAL INSTRU 
MENTS 

Peterson, C. W. 

Schaerr, W. A 
COMPARATORS 

Federal Products (¢ 
CONTOUR ME ASU RING PROJECTOR 

Bausch & Lomb Optical Compar 


CONTROLS, AUTOMATIC 
Air Conditioning 


Powers Regulator Company 
Float 

American Radiator Comy 
Motor 

American Radiator Company 


Pressure & Vacuum 
American Radiator Company 
Bristol Company 
Powers Regulator Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Pyrometer 
Bristol Company 
Taylor Instrument Company 
Wilson-Maeulen Company 


Refrigeration 
American Radiator Company 
Temperature 
American Radiator Company 
Bristol Company 
p R tor ( mt \ 
Taglial Mf ( ( J 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Thermometer 
Bristol Company 
Tagliabue Mfg. Co., C 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Thermostat 
American Radiator Company 
Bristol Company 
Dp aa foe ol 


Unit Heater 
merican Radiator Company 
Valve—Motor Operated 
American Radiator Company 
Bristol Company 
Taylor Instrument Companies 


Water Level 


American Radiator Company 
3ristol Company 
COUNTERS 
Revolution 
Adde Company 
Barbour Stockwell Company 
Bristol Company 
Stroke 
Adde Company 
Bristol ( iy y 
DEMAND METERS—see Meters 
DIVIDING HEAD 
Optical 
B } I ( { 


DRAFT GAUGES—see Gauges 
ENGINE INDICATORS 
FLASH POINT TESTERS 
Tagliabue Mfg. Co., C 
FLOW METERS—see Meters 
rs a ; 
FREQUENCY METERS 


Recording 
Bristol Company 
GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., ( J 
GAS LEAK INDICATORS 
Colonial Supply Cor 
I Inst t ( 


































































GAUGES 
Amplifying 
Feder 


Comparator 


Cylinder 


I 1 Products ( 
Depth 

f Pr ( 
Dial 

Federal Products (¢ 
Drill 

Bausch & Lomb Optical Comy 
Grinding 

Federal Products Cory 
Indicating 

Draft 


Bristol Company 

Taylor Instrument Companies 
Pitch Diameter 

Federal Products Cory 
Profile 

Bausch & Lomb Optical ( 


ain 
B. K. Elliott Company 
Taylor Instrument Companies 

Recording 

Distance 
Bristol Company 

Draft 
Bristol Company 

Pressure & Vacuum 
Bristol Company 
Colonial Supply Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 

Water Level for Boilers 
Bristol Company 

Wind 
Taylor Instrument Companies 

GROUND-OHMER 
Herman H. Sticht & Company 
HARDNESS TESTERS 

Wilson-Maeulen Company, Inc 


HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristol Company 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYDROMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYGROMETERS 
Colonial Supply Company 
Taylor Instrument Companies 
IMPACT TESTING MACHINES 
Alternating 
LEVELS 
Centering 
B scl a | ti ( 
Wye, Precision 
d Aloe Company 
B. K. Elliott Company 
Otto Fennel Sons 
Prism 
Taylor Instrument Companies 
LOCOMOTIVE INDICATORS 
MANOMETERS 


MEGOHMMETERS 
Herman H. Sticht and Company 


METERS 


Engineer’s, 
A SS 


Lineal Measuring 
Adde Company 
Pressure 








1928 INSTRUMEN 


MICROAMMETERS 
Rawson Electrical Instrument Ce 
Wilson-Maeulen Company, Inc 


MICROSCOPES 


Brinell 

Bausch & Lomb Optical ¢ 
Metallographic 

B h & Lomb Optical ( 
Petrographical 

Bausch & Lomb Optical Ce 


Toolmakers’ 
Jausch & Lomb Optical (¢ 


MILLIAMMETERS 
Hoyt Electrical Instrument Works 
Rawson Electrical Instrument Cor 
Wilson-Maeulen Company, Inc 
MILLIVOLTMETERS 
Bristol Company 
Hoyt Electrical Instrument Works 
Rawson Electrical Instrument Com 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
MODEL CONSTRUCTION 
Peterson, C. W. 
Schaerr, W. A 
MOTION RECORDERS 
Mechanical 
Barbour: Stockwell Company 
Bristol Company 
OHM METERS 
Rawson Electrical Instrument Con y 
Herman H. Sticht and Company 
OIL TESTING APPARATUS 
Tagliabue Mfg. Co., C 
OPERATION RECORDERS 
Electrical 
sristol Company 
PERFORMANCE METER 
E. C. Cheswell 
PERISCOPES 
Bausch & 


¢ Lomb Opt .s 





PHOTOMETERS 
Bausch & Lomb Optical ( 
PHYSICAL TESTING MACHINES 
PLANIMETERS 
Linear 
Radial 


Bristol Company 


POSITION RECORDERS 
Bristol Company 


PRESSURE METERS—see Meters 
PROTRACTOR 


Optical 
Bausch & Lomb Optical ( 
PSYCHROMETER 
Recording 
Tagliabue Mfg. Co., C. J 
Sling 
Colonial Supply Company 
Taylor Instrument Companies 
PYROMETERS 
Optical 
Pyrometer Instrument Company 
Radiation 
Indicating 


Colonial Supply Company 
Pyrometer Instrument Comy 
Taylor Instrument Companies 
Recording 
Thermo-electric 
Immersion 
Bristol Company 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 






Indicating 
Bristol Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Recording 
Bristol Company 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Surface Contact 
3ristol Company 
Taylor Instrument Companies 
REFRACTOMETERS 
Bausch & Lomb Optical Co 
SACCHARIMETERS 
Bausch & Lomb Optical Cx 
SLIDE RULES 
A. S. Aloe Company 
SPECIAL INSTRUMENTS 
Barbour Stockwell Company 
Peterson, C. W. 
Schaerr, W. A. 
SPECIAL ELECTRICAL INSTRUMENTS 
Rawson Electrical Instrument Company 
SPECTROSCOPES 
Bausch & Lomb Optical Co 
SPECTROPHOTOMETERS 
Bausch & Lomb Optical Co 
STEEL TAPES 
A. 8S. Aloe Company 
Colonial Supply Company 
y Otto Fennel Sons 
STRESS INDICATOR 
SUNSHINE RECORDERS 
Taylor Instrument Companies 
TACHOMETERS ; 
Barbour Stockwell Company 
3ristol Company 
Colonial Supply Company 
Pyrometer Instrument Company 
Herman H. Sticht and Company 
TELESCOPES 
Bausch & Lomb 
THEODOLITES 
A. S. Aloe Company 
Otto Fennel Sons 





Optical Co 





1117 Wolfendale St., 
Pittsburgh, Pennsylvania. 


GENTLEMEN :— 


INSTRUMENTS Pag 


BUYERS’ INQUIRY FORM 
INSTRUMENTS—Industrial and Scientific 













































THERMO-JUNCTIONS 


(Electric) 


Rawson Electrical ( 
THERMOMETERS 
Gas Filled 
Indicating and Recording 
Bristol Company 
Colonial Supply Company 
Taylor Instrument Companies 
Tagliabue Mfg cies So 
Mechanical 
Powers Regulator ( 
Mercurial 
B. K. Elliott Company 
Tagliabue Mfg. Co., (¢ J 
Taylor Instrument Companies 
Resistance 
Indicating 
Wilson-Maeulen Company, Inc 
Recording 


Wilson-Maeulen ( 
THERMOSTATS 
American Radiator 
Bristol Company 
Taylor Instrument Companies 
TORSIOGRAPH 
TRANSITS 
Engineer’s, Surveyors, Mine 
A. S. Alo 
B. K. Elliott Company 
Otto Fennel Sons 


mpany, I: 


ompany 


Pocket 
Taylor Instrument ( 
VIBROGRAPH 


VISCOSIMETERS 
Tagliabue Mfg. Co., C. J 
VOLTMETERS 
Indicating 
Hoyt Electrical lastrument Works 
Rawson Electrical Instrument Company 
Recording 
Bristol Company 
WATTMETERS 
Indicating 
Rawson Electric 
Recording 


3ristol Company 


al Instrument Company 





Please furnish information on the following: 





NAME. 


ADDRESS... 


a nikon 


POSITION... 
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INSTRI 





MENTS Septembe Y 


ees 


i Card Section 7 


CLASSIFIED CARD SECTION ADVERTISING RATES 


Boxed Display Space, 2 x 7/g ins. 


Positions Wanted Advertisements, 


$10.00 per insertion 


x 7/g ins. 5.00 per insertion 


Address your advertisements and replies to 
INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 


NOTE: Samples, literature, catalogues, etc., requiring more than 2 cent postage should not 


addressed to box numbers. 





E. S$. LINCOLN 
Consulting Electrical Engineer 
Designs Investigations Reports 
Electrical Research Laboratory 


GRAYBAR BLDG. 
420 LEXINGTON AVE., N. Y. C. 





es es 
VISCOSITY TUBES 
Matched for the air-bubble meth 
Widely used for testing varni 
R. P. CARGILLE 


26 Cortlandt St. New York 








WANTED: High grade apparatus designer 
having good experience with light automat 


adding machines or the like, 


preferably having knowledge of physics 





ze and salary expected 


State experience, ag 


Address Box 3, Instruments Publishing Co 


We specialize in 
PERMANENT MAGNETS 
of Unuality 
THOMAS & SKINNER 
STEEL Propucts COMPANY 

1100-1120 E. 23rd St 


INDIANAPOLIS IND 














PHYSICAL CHEMIST tor research a 
levelopment of industrial scientific instr 
n f rat manuf ring pla 
l j Philadelphi Sh j ingé 
reeful and have understanding 
ff il requirements. Excellent oppor 
nit r the right an. In reply sta 


persor history, 2 1 and 
small photo. Address Box 4, Instruments 
Publishing Company 


Boiler Room Improvement Co. 
4057 Van Buren St., Chicago, III 
Makers of Fuel Saving Equipment 

Since 1911 
McNeill Liquid 
Level Gauges 


Eclipse Smoke 
Indicators 














ELECTRICAL ENGINEER with 20 year 
practical experience in the design of elex 
trical machines and instruments, also in 


charge of research. Desires responsible per- 
manent position. Speak German and French 
Would consider representation of American 
firm abraod. Box §, Instruments Publishing 
Co., 1117 Wolfendale St., Pittsburgh, Pa 


This Space will act 
as your salesman for 


$10.00 per month. 








WHITTEMORE STRAIN GAUGE 
HUGGENBERGER TENSOMETER 
THE ELECTRIC TELEMETER 
EMERY TESTING MACHINES 
THE BEGGS DEFORMETER 


Southwark Foundry and Mach. Co. 
400 Washington Avenue 
Philadelphia, Pa. 














Your Card This Size 
in the new Classified Card Se 
tion in INSTRUMENTS at 
$10.00 per month will be a 
profitable investment. Forms 
close the first of the month. 

















































RUMENTS September, 1928 Pa 


- NEW INSTRUMENT INFORMATION FORM ———— 
q biel eoneatlchge ge ete and Scientific 





fi] 

4 | 1117 Wolfendale St., Pittsburgh, Pennsylvania 

a . . ; ‘ 
—j Please furnish additional information on the following checked items: 
= 


1. The Parkspray Psychrostat 
2. Tachometer 
3. Portable Pressure and Draft Indicator 
4. A Two-Co-ordinate Measuring Machin« 
5. Palo Acid-Alkalimeter 
.. Krupp Mikrotast Gauges 
Description of Linear Dividing Machine 








NAME 


STREET CITY & STATI 


COMPANY 











k 
= POSITION 
| Advertisers Index 
A Page 
Adde & Company, Port! 1, Ma 
Aloe, Co., A. S., 1823 Olive St., St. I M 
American Radiator Co., 40 W. 40th St N York, N. Y 
B 
Barbour Stockwell Co., Cambridg M 
| Boiler Room Improvement Co., 4057 ‘ 
Bristol Co., The, Waterbury, Cor 
Cc 
Cargille, R. P., 26 Cortlandt St., N Y 
Cheswell, E. C., Melr Highlands (77) M 
Colonial Supply Co., 217 Water St Pitt 
F 
: Federal Products Corp., Provider R. I 
Fennel Sons, Otto, Kassel 85, Ger 
H 
] Hoyt Electrical Instrument Works, §& B t St., B M 
| P 
Peterson, C. W., 6243 Wentworth Av Chicag Ill 
| Pyrometer Instrument Co., Howard St., N York, N. Y 
R 
Rawson Electrical Instrument Co., 9 Wir St N 
S 
Schaerr, W. A., Gold St., Brook! N. Y 
a Southwark ening: & Mac hine Co., 4 Was ton Av I 
Sticht & Co., Herman H., 21 P R New York, N. Y 
Tagliabue Mfg. Co., C. J., 18 to 88 Thirty-third St., Brook N.Y 
Taylor Instrument Co., 95 Ames St., Rochester, N.Y 
Technical Products Co., East Liberty P. O., Pittsburs 
Thomas & Skinner, 1120 E. 23rd St., Indianapolis, | 
Ww 
Wilson-Maeulen Co., Inc., 18 Concord Av N York, N. Y 
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ll The Business Manager’s Page t 


Each month the Business Manager will have a message on this page. | 


IL. 


acetate eitniataacieaaeinetiatiantas 





THE “WHY” OF INSTRUMENTS 


HERE is no industry that does not profit enormously 


terials as received and during the manufacturing process. 


For any company to take and retain the lead in produc 
| ; J 


by measurement, testing and inspection of the ma | 

| 

tion in their particular industry, it must produce goods of 

quality as well as goods in quantity. Quality of goods de 

pends in a large measure upon the quality of the materials 

used, while the methods of working them will regulate the 
quantity. 

Both quality and quantity, therefore, cal! for instruments 
for measurement, testing, inspection and control, all factors 
of decisive importance for economical production. 

We appeal to those who recognize this fact, to actively 
help in the work which INSTRUMENTS has undertaken 
To bring together the men in industry and science, inducing 
them to take part in this important work. Its object is to 
facilitate the acquirement and interchange of instrument 
knowledge, to encourage the use of instruments and enhance 





their influence in industry | 

No matter how busy men are, they are seldom, if ever, 
too busy to talk shop. Perhaps this is the all important reason | 
why INSTRUMENTS continues to be of absorbing inter 
est to the man interested in instruments for measurement, in 


spection and control 


IT TALKS HIS LANGUAGE 
ALKING his language places INSTRUMENTS in a 
position all its own, for receiving and answering 
queries pertaining to instrument information 
The great number of questions we have answered and the 





professional standing of the men from whom they were re 
ceived—readers of INSTRUMENTS and users and poten 
tial buyers of instruments—makes INSTRUMENTS the 


logical publication in which to place the sales message of | 


Instrument Companies 


(se). L. RAY. 
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SUBSCRIPTION FORM 


= 
INSTRUMENTS PUBLISHING COMPANY, 
1117 WOLFENDALE ST., PITTSBURGH, PA. 


Please enter my subscription to begin with the next issue. I en 


close $....... .., payment for a period of year(s) in accord- 


ance with the rate shown below. 


w—> Please Print or Fill in With Typewriter <a 


Name 

Street 

City & State 

My Position is 
Company 
Company Address 


RATES 


United States, 1 year $2; 2 years $3 


Foreign, 1 year $5; 2 years $8 


Money orders and checks should be made payable to 
INSTRUMENTS PUBLISHING COMPANY 


= 


I am interested in the following checked items: 


Instruments for the measurement of: 


1. General. 9. Heat Units and Combustion 

2. Length, Area, Volume. 10. Pressure Differences. 

3. Solid, Granular & Powdered 11. Speed, Acceleration, Time. 
Materials 12. Specific Gravity and Density 

. a. d St 13. Physical Properties 

5. Gases = Stes y ‘ 

6 iiiied Enercy. = 14 Vibration, Sound, Light, Color 

7. Power, Work and Output. 15. Chemical Analysis 

8. Temperature and Moisture. 16 











See Other Side 









































Fill in the names of men holding the following positions in your ¢ 


pany. You will be doing them a service as they will be interested 
receiving this periodical regularly. 
Works Manager 
Superintendent 
Consulting Engineer 
Chief Engineer 
Mechanical Engineer 
Electrical Engineer 
Plant Engineer 
Maintenance Engineer 
Production Engineer 
Efficiency Engineer 
Chief Inspector 

Chief Electrician 
Instrument Man 
Pyrometer Man 
Chemist 

Metallurgist 

Physicist 

Research Engineer 
Test Engineer 

Plant Librarian 


Other Men 





CUT OUT THESE CARDS AND PLACE IN YOUR FILE 





CUT OUT THESE CARDS AND PLACE IN YOUR FILE 











Below are standard file cards, which the editor believes will be a valuable asset to 
; personally. These cards will be bound in each issue of Instruments and will cover 
riginal articles contained in that issue The color of the card and ink to be used 
chown here. This will facilitate distinguishing the INSTRUMENTS FILE CARDS 


others with which they might be consolidated 


The editor suggests that these cards be carefully cut out immediately on receipt of 
ISTRUMENTS and filed in your desk or in a file box on top of your desk. You will 
en have within easy reach an index of instrument information of incalculable value 

The card is arranged with a space for classification subject or number at the top 

Suggestions as to classifications for the cards below are 
INSTRUMENT PIONEERS 
PHOTO-ELASTIC STRESS DETERMINATION 





RUMENT PIONEER JouNn JacoB BAuUscH (1830-1926) AND CAPTAIN HENRY 


STRUMENTS, Vol. 1, No. 9, September 1928, pp. 389-392, 2 figs 





















RIPTION OF A POLARIZED LIGHT APPARATUS FOR PHOTO-ELASTIC Wor! 


R. V. BAUD, INSTRUMENTS, Vol. 1, No. 9, September 1928, pp. 393-400, 9 fig 











| ! 
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CUT OUT THESE CARDS AND PLACE IN YOUR FILE 


= 

















VERSE TESTS ON ROUND AND SQUARE Bars OF GREY C 


L. NORBURY, D. Sc., INSTRUMENTS, Vol. 1, No. 9, 


401-403, 1 fig. 


article is a reprir 


in investigation 


rt of t 
[ f 
the diff 





New ENGINE INDICATOR. 


MAX HARTENHEIM, INSTRUMENTS, Vol. 1, Ni 


407, 2 figs 


his article points o 
is replaced by « 





CALCULAGRAPH 


H. C. DILSIZIAN, INSTRUMENTS, Vol. 1, No. 9, September, 


4 figs. 


The use of the calculagraph in lor 


ent is shown 


long distance telephon 


ig distanc [ 


er ees 
+5, pp 


409-412, 























SP tipe 


COMPLETE 





Line 


The Taylor Instru- 
ment Companies of- 
fer you a complete 





line of superior in- 
struments for indi- 
cating, recording or 
controlling tempera- 
ture, pressure and 
humidity. Corre- 
spondence on your 
requirements is in- 





vited. 








INDICATING - RECORDING-~ CONTROLLING 
/ Te \\ 48 


iF. rylor perones Companies 


MANUFACTURING DISTRIBUTORS 


ROCHESTER.N.Y., U.S.A. IN GREAT BRITAIN 


SHORT & MASON, LTD., LONDON 





LOS is Temperature = 
Instruments yy 





Mann 


The quality of your product is 
too vitally important to rely on 
haphazard temperature control 


Insti 





ANUFACTURERS matic control 

of heat-treated prod i installed 
ucts are sometimes 
wont to decry the necessity 
atic temperature 
explaining: “My ee 
operatives are all experts ’ 


at hat d ( ontrol os 


echanic can do a fair b . with practicall 
with poor tools, but | 
he'll doa mucl cuetine th cematnmnietin. with means of 

economical 


has gre atly 








Inf conditi 





executives u 
are adopting the v the BETTER jristol’s Equipment 
TOO! 3ristol’s Automatic Control ontrolling tempera 
Equipment gas, oil, steam or ele 


To 11 ‘ the f lle ning > aratus 158 used 


cerpts from a lette ritten u y the Write us about c 


Mann Edge Tool Company: “Your aut may be troubling YOU! 


Sales Engineering Servi 


The BRISTOL CO.. Waterbury, Conn. 


) 


Boston Philadelphia Birmingham Chicago 
New York Pittsburgh Detroit Akron St. Louis 





